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How THE TURBINE CUNARDERS WOULD APPEAR 
IF PLACED BESIDE TRINITY CHURCH 





Length, 800 feet, Beam, #8 fect. Dratt, 36 feet. Displacement, 40,000 tons, Speed, Hknots, Engines, four turbines of 75,000 horse-power, driving four propeiiers, 
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THE HUGE PROPORTIONS OF THE NEW 25-KNOT TURBINE CUNARDERS.—(Sce page 179.) 
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The Editor is aiways giad to receive for examination iusteated 





articles on su ts of timely interest. If the 
the short, and facts authentic, comtributions 
. attention. will be paid for 





THE ART COMMISSION AND PUBLIC STRUCTURES. 

The creation of the Art Commission was one of the 
most fortunate provisions of the new charter of the 
city of New York. In the scope of its judicial powers 
and the make-up of its personnel the Commission is 
admirably adjusted to its important duties. The work 
of the Commission is purely honorary, and it needs 
but a glance at the list of members to realize that its 
decisions will be rendered solely with an eye to the 
highest interests of the city. Under the charter, the 
Commission has jurisdiction over the acquisition, re- 
construction, or removal of works of art, and over all 
designs of municipal buildings, bridges, and other 
city structures that may be referred to the Commis- 
sion by the Mayor or Board of Aldermen. This juris- 
dietion has been actively exercised since the year 1898, 
and during the past six years over 200 subjects have 
‘been submitted for approval. 

Ou January 1, 1902, the powers of the Commission 
were greatly enlarged by a provision requiring that 
all municipal structures exceeding in cod? one million 
dollars must be approved by the Commission. Where 
as previous to 1902 the Commission merely had juris 
diction over such buildings as might be submitted, 
now all public buildings that cost over one million 
dollars pass directly within the scope of the Commis 
sion, and do not have to be referred to it by the Mayor 
or the Board of Aldermen. 

Now, that this second provision confers no mere 
empty authority has recently been established by the 
courts. The charter provides that expenditure of the 
city’s funds without the approval of*the Art Commis- 
sion ia illegal in such cases as come within its juris- 
diction. Thus, for instance, if the designs for a public 
structure costing several millions of dollars should be 
disapproved by the Commission, and the contractors 
nevertheless proceed to carry them out, or if the con- 
tractor should fail to submit them to the Art Commis- 
sion, payment of any money to the contractor under 
such circumstances would be illegal. The decision of the 
courts above referred to as bearing on this subject 
was on an application for an injunction against pro- 
ceeding with the erection of Blackwell's Island bridge, 
except on the original plans, and involved the legality 
of a proposed expenditure of about seven million dol 
lars. In its opinion the court said: “The Art Com- 
mission called in by the Mayor, and invested with the 
veto power by law, has rejected the original design. 
That disapproval disposed of it. The bridge could 
not, therefore, be constructed in accordance there- 
with.” 

By far the most important case that has come be- 
fore the Art Commission is that of the new Manhat- 
tan Bridge, which involves an expenditure of about 
twenty million dollars; and recently a great deal of 
confusing and profitiess discussion has taken place, 
in this connection, as to the actual scope of the au- 
thority of the Commission. It has been claimed that 
this body, not being composed of expert engineers, is 
Necessarily unable to pass upon any but the esthetic 
features of this bridge or any other engineering struc- 
ture thaf may be submitted to it. It will be seen, 
from what we have said above, that, on the contrary, 
its powers are absolute as to the acceptance or rejec- 
tion of a proposed structure. Its jurisdiction is not 
specifically limited to the artistic and architectural 
features only; it covers the structure as a whole. 

Now it must frequently happen that the subjects 
submitted, especially if they are of an engineering 
character, will contain elements upon which the Com- 
mission must be advised by expert opinion before it 
can render an intelligent decision. This fact was 
recognized when Mayor Low appointed a commission 
of five eminent bridge engineers to pass upon the 
then current plans for the Manhattan Bridge, so as 
to provide the Commission with an independent esti- 

Tsien of the engineering features of the structure, 
upon which they might base their action. Obviously, 
. ee > Maren take, and 
- Wpen. tation of the report, favorable action 






Scientific American 


The new Bridge Commissioner, however, wishes to 
reject the design accepted by the Art. Commission, and 
asks that body to indorse his own plans, which are 
for a structure of an entirely different character. In 
making a choice between the two designs the Commis- 
sion, as matters now stand, finds itself confronted by 
a dificult dilemma; for the new plans are backed by 
the opinion of the Bridge Commissioner only. They 
have received no consideration by any independent 
board of experts, such as indorsed the Art Com- 
mission's accepted plan, and that body is, therefore, 
entirely without any expert advice as to the engineer 
ing merits of these plans. 

Under the circumstances, in order to enable the 
Commission to make an intelligent comparison of the 
relative merits of the two designs. the obviously wise 
course would be for the Mayor to follow the example 
ef his predecessor in office, and appoint an engineer- 
ing commission. Surely, the Bridge Department has 
everything to gain and nothing to lose by such a 
searching investigation of their strain sheets and 
working plans as this Commission would make. If 
their report should establish the fact that, from an 
engineering and constructive point of view, the new 
designs will provide a bridge stiffer, stronger, cheaper, 
and quicker of erection than one built on the accepted 
plans, there is not the slightest doubt that the Art 
Commission would render an immediate decision in 
iis favor, and the present intolerable delay of this 
greatly-needed public work would be ended. 

reared Qe ——<—— 

THE AGRICULTURAL IMPORTANCE OF BACTERIA. 

Nitrogen is to the soil in which our plants grow 
much what the oxygen of the air is to us; for without 
it the death of vegetation must ultimately ensue 
For that reason we add the necessary quantity of 
nitrogen to the tilled soil in the form of fertilizers 
It happens, however, that the supply of fertilizers, 
which in turn is dependent upon the supply of nitrates 
in the world, is limited. Like the coal fields of 
Pennsylvania, the nitrate beds from which nitrogen 
compounds are obtained must ultimately be exhausted. 
And because the free nitrogen of the air in its ele- 
mental state cannot be assimilated by vegetation, it is 
no wonder that the agricultural chemist has taken it 
upon himself to devise some means for restoring to 
the earth the nitrogen which it must give up to the 
growing plant, and without which the plant could not 
grow. 

Just how the nitrogen of the air could be converted 
into nitrates suitable for fertilization is a problem 
that has been attacked time and time again with scant 
success. Crookes proposed a plan not without merit, 
a plan by which the nitrogen of the air was converted 
into nitric acid through the agency of the electric 
spark. In the current issue of the SurrLEMENT an- 
other solution of the vexing problem is outlined, which 
comes from an entirely different quarter of the scien- 
tific world. For centuries farmers have known that 
different crops should be grown in the same field with 
each succeeding year crops following clover 
and other plants were found to flourish admirably. 
Careful analyses by agricultural chemists have shown 
that the benefits derived by this rotation are due di- 
rectly to the increased stores of nitrogen placed at the 
disposal of the benefited plants. It would necessarily 
have followed that plants of the clover type were able 
to render available nitrogen which would otherwise be 
unassimilated. Further investigation showed that this 
nitrogen was fixed in a manner unsuspected, 
and that we need have no fear of the exhaustion of 
the nitrate beds which supply us with the chief ingredi- 
ents of our fertilizers. 

The Leguminosiev family of plants, among other dis- 
tinctions, have well-defined nodules at their roots, high- 
ly charged with nitrogen and constituting the habitat 
of certain bacteria indispensable in nitrogen assimila- 
tion. Elaborate experiments proved that the destruc- 
tion of these bacteria was equivalent to the destruction 

of the plant life itself. Bacterial life, then, and nothing 
else, contains the secret of nitrogen production. It 
having been settled with reasonable certainty that the 
fixation of nitrogen in the case of Leguminosie is di 
rectly traceable to bacteria, the next investigation to 
be carried out had for its determination the life pro- 
cess of these bacteria—the conditions under which they 
thrive, the amount of light, heat, and moisture that 
they require, the manner in which the plant appropri- 
ated the nitrogen brought to it from the air, and 
finally, the possibility of artificially stimulating plant 
life by inoculating soil with the bacteria. These in- 
vestigations have been carried out with striking suc- 
cess. At no very distant day the farmer will either 
inoculate his field with a culture of bacteria adapted 
to the crop he wishes to grow, or incorporate with his 
soil earth of a field where the crop has already been 
successful. The uncertainty of a good crop will then 
have vanished, and a farmer will be assured of the 
best obtainable crops from the seed which he has 
planted. Guesswork will have given place to absolute 


certainty. 
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POSSIBILITIES OF PEAT AS FUEL. 

The discovery of extensive deposits of valuable peat 
in many parts of this country, and the invention of im- 
proved machinery for cutting, extracting, and com. 
pressing it into commercial size bricks, must event- 
ually have a most important bearing upon the question 
of economical power production. Unquestionably we 
are rapidly approachiag a time when steam and elec- 
trical uses will be less dependent upon anthracite coal] 
than in the past. With a continuation of our indus- 
trial expansion, anthracite coal must soon be regarded 
more in the light of a luxury than a necessity. Fuel 
economy must begin with the fuel itself, and not limit 
itself to the invention of machinery for extracting a 
larger percentage of thermal units from the materia] 
burnt. 

The immense amount of material in one form and 
another scattered around in the shape of waste must 
be utilized in order to keep down the present high bills 
for operating power stations. The heavy deposits of 
peat naturally must call for attention. Raw peat has 
not been considered an economical or satisfactory fuel 
in this country. It has been questioned whether it 
could ever be extracted and put on the market in such 
a condition as to attract power producers in a way 
that would make it a commercial success. With over 
55 per cent water, and scarcely 13 per cent of combusti- 
ble material, with about 2 per cent of inorganic matter, 
raw peat has not apparently offered very great induce- 
ments to manufacturers. 

The problem of extracting this 13 per cent of combus- 
tible material from the peat at a cost which would 
enable the owners to sell it at a commercial profit, and 
at the same time make it cheaper for producing steam 
than either coal or liquid fuel, has not been an easy one 
Peat cutting and compressing machinery has 
reached a remarkable state of development in the past 
decade in Germany and other continental countries. 
This machinery has reduced the cost of working the 
fuel into commercial forms, and has at the same time 
improved its burning qualities. 

One of the most important of recent methods of 
handling peat in Germany is to reduce the combustible 
material through grinding and maceration, and then 
mix it with other inflammable material to insure 
superior heat-producing qualities. The different mate- 
rials mixed with the peat pulp are usually dry saw- 
dust, anthracite culm and bituminous coal dust. These 
are added to the wet peat when in a dry state, and 
they are run through the grinding machinery with it. 
The result is that the and 
the dried product is very inflammable and steady in its 
burning. The added ingredients give to the peat a more 
compact density, which adds to its value in many ways 
It is less liable to break and pulverize in handling, and 
it does not disintegrate in the furnace so readily. 

As high as 30 per cent of bituminous coal dust, 40 
per cent of anthracite culm, and 15 per cent of dry saw- 
dust are added to the peat pulp. When thus mixed 
the bricks are pressed into shape by hydraulic machin- 
which makes them suitable for almost any kind 
of use. The amount of worthless coal dust that ac- 
cumulates at the coal yards as well as at the mouths 
of the mines cannot be utilized to any greater advan- 
tage than by helping to form a new fuel of this char- 
acter. 

The conversion of peat into coke is a comparatively 
new process that may be considered as the most scien- 
tifie method of utilizing this fuel. Chemical engineers 
of all countries have sought to accomplish this end. 
As a new industrial process it has already become es- 
tablished in parts of the leading peat-producing coun- 
tries, especially in Germany and Russia. The peat is 
converted into coke by carbonization in retort ovens. 
To make it more profitable and successful, the effort 
has been successfully made to recover the gas, tar, and 
other by-products of distillation. These by-products 
represent a gain of no small figure, and they add to 
the profits of the undertaking in 4 way that promises 
to make the process extremely valuable. 

The peat is carbonized in closed ovens, which are 
heated by burning under them the gases generated by 
the coking process. In other words the process is self- 
sustaining after the fire of wood or coal! is first started 
to produce the coking. A very small amount of fuel 
is thus used at the start, and thereafter there is no 
expense whatever in burning fuel. The gases are car- 
ried from above to the burning chamber where they 
are consumed to continue the process. 

To make the process even more complete and profit- 
able, the escaping heat of the retort ovens is utilized 
for heating the drying ovens. This escaping heat is 
earried through a dry-air chamber to an upper recep- 
tacle where the raw peat is placed for drying. The raw 
peat must be dried to a crisp point where carbonization 
follows quickly when introduced into the coking oven. 
Ordinary wet peat, when put into the carbonizing 
ovens, wastes heat to such an extent that the process 
in the past has been rendered unprofitable. More than 
this, the drying of the peat for carbonization in ovens 
prepared for it has been found unsatisfactory owing 
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to the cost of fuel required te heat the evens. By 
utilizing the escaping heat of the retort ovens, and 
utilizing the waste gases for firing the ovens, a double 
process of economy is obtained. 

The by-products of peat coke are obtained in the 
form of commercial distillates. About one-third of the 
peat used for coking is converted into pure coke, one- 
third into gas liquor, and one-third into tar. From 
the gas liquor there are derived several other commer- 
cial products. One of these is-the valuable methyl 
alcohol, which is assuming such important commercial 
yalue in our industries. Another is acetate of lime, 
and a third sulphate of ammonia. With these differ- 
ent articles selling at present market prices, one pound 
of peat is raised in value to nearly five times that paid 
for it in the open market. 

The peat coke is a firm, jet-black substance that is 
as pure as charcoal. It has a thermal value of nearly 
7,000 calories, varying a little according to the quality 
of the peat used. Its value for certain industries is 
considered much higher than coke made from any other 
process. It is particularly highly prized for smelting 
foundry iron, copper refining, and other metallurgical 
processes. For blast-furnaces it is also excellent, but 
it is too high-priced for general use in smelting iron 
ores. In Germany it sells as high as $9.50 to $11.50 
per ton, and as its supply is still small the demand at 
these prices exceeds the supply. = 

The coke for burning purposes is a smokeless fuel, 
and it possesses all the merits of our best anthracite 
and charcoal. It can consequently be used in place of 
charcoal in all industries where a smokeless fuel is 
absolutely necessary for success. It is employed in 
place of anthracite only in a comparatively limited 
field, and it may never come in as a substitute for this 
fuel to any extent. 

As a fuel for direct use in power plants, peat has 
less actual thermal value than coal or even the brown 
or lignite coal which is of comparatively recent geolog- 
ical formation. Peat is of such recent geological for- 
mation that it is only slightly carbonized. Its thermal 
value depends upon its composition. In some parts of 
the country the “mud peat” has a very low order of 
vegetable composition, and its value is relatively small 
for fuel purposes. These mud-peat bogs, however, fur- 
nish excellent fuel material when they are properly 
cut and dried for compression. The “mud peat,” when 
dried by air until “bone-dry,” has a calorific power of 
from 9,600 to 14,000 British thermal units per pound. 
This represents about 65 per cent of that of the best 
American coal. The wet peat of the mud bogs, or those 
furnishing the best material, weighs from 100 to 125 
pounds per cubic foot. This weight, when dried in the 
open air or by hot-air blasts or in ovens, is reduced to 
50 or 55 pounds. . In this condition the fuel is hard 
and tough. It is not easy to cut it with a knife or saw, 
but it can be cracked or split with a heavy implement 
quite easily. 





2 
THE SORTING OF ATOMS. 
BY PROF. A. W. BICKERTON. 

The discovery of radium, and the compound nature 
of an atom, has so fascinated the popular mind, that 
scientific discoveries of equal importance with regard 
to the whole atom have been neglected. The great 
physicist whose early death was such a loss to sci- 
ence—Clerk Maxwell—told us that without energy, by 
intelligence alone, that if the atoms could be sorted 
into their different velocities, the whole conception of 
the fate of the cosmos would change. Such a power 
has been found to be in action, and the demons de- 
manded by Clerk Maxwell are replaced by natural 
physical laws, and this discovery has shown that 
Clerk Maxwell is right, for the possibility of an im- 
mortal cosmos grows up with the knowledge of this 
power of the sorting of atoms, and Lord Kelvin’s mag- 
nificent generalization of dissipation of energy, al- 
though still true as regards the solar system and the 
visible universe, fails when treating of the cosmic 
whole. 

A jar of gas is a dust swarm of nature’s ultimate 
particles. It is a giddy reel of moving molecules; 
sometimes the particles are detached atoms, as in the 
case of such gases as the newly discovered helium, 
argon, neon, etc. Sometimes the molecules are groups 
cf atoms, as in the case of oxygen and carbonic acid. 
A particle of free oxygen consists of two similar atoms 
locked in a close embrace. If a piece of smouldering 
carbon be plunged into a jar of oxygen, there is such a 
Sreat heat produced by the attraction of the mole- 
cules, that it bursts into a brilliant light. Heat is a 
violent motion of molecules. The heat produced causes 
the oxygen pairs to strike one another so violently 
that they part company, and both of the two isolated 
atoms are then clasped by a carbon atom, and built 
into @ group still more firmly locked together than 
were «the oxygen pair. Carbon has a great attraction 
for oxygen. We call the force that attracts them 
“chemical affinity.” So tremendous is the pull, that, 
as the atoms rush together, the blow they strike 
causes the particles to shiver so violently that the 
whole mass becomes white-hot. Heat may be a vibra- 
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tion or shivering of the ultimate atoms, or it may be 
the free flight of the particles we have called mole- 
cules, The hotter a gas, the more rapid the dance of 
its countless particles; so the new molecular groups 
of carbon and oxygen that we call carbonic acid 
move with tremendous velocity, striking each other 
and the sides of the jar. Had we sealed the jar when 
we plunged the glowing carbon into oxygen, so “reat 
would have been the force with which the particles 
would have struck the sides of the jar, it would prob- 
ably have been blown to pieces. The pressure that pro- 
duces explosions is caused by a bombardment of the 
ultimate particles of matter. 

Some gas particles are light and some scores of 
times as heavy, but light or heavy, the same number 
of particles are required to fill the same jar. So the 
density of a gas depends on the weight of its mole- 
cules. Carbonic acid is so much heavier than the 
air that the gas can be poured from one jar to an- 
other; while so light is hydrogen that an open vessel 
has to be held upside down to hold it. If we half fill 
a jar with oxygen, and then fill the remainder with 
hydrogen, the hydrogen will float above the oxygen. 
Yet, such is the dance of the molecules that the hydro- 
gen particles will travel downward, and the oxyger 
upward, until there is a uniform mixture throughout 
the jar. If, however, the jar be a tall one, it will be 
found that the hydrogen will reach the bottom four 
times as quickly as the oxygen reaches the top, for 
the hydrogen particles move four times as quickly as 
the particles of oxygen. When a gas particle is four 
times as light, it moves twice as fast. When it Is six- 
teen times as light, it moves four times as fast, and 
so on. As the physicist puts it, the speed 6®a particle 
of gas varies inversely as the square root of its molec- 
ular weight. 

The hydrogen particle is sixteen times as light as 
the oxygen particle, so it moves four times as fast. 

The atoms are exceedingly minute. A pea is made 
up of many millions; so when free they can get 
through very small holes. They wander easily through 
the pores of a plaster partition, also through most 
membranes. Hence, if an India-rubber balloon be 
filled with hydrogen, the atoms soon find their way 
out. Fill a collodion balloon with this gas, and it 
fioats; presently it becomes smaller and then sinks. 
The hydrogen has wandered away, and a smaller num- 
ber of air particles have wandered in to take its 
place. 

All through the atmosphere, in addition to being 
carried by winds, the atoms thus wander, so that, if 
we allow time enough, the composition of a confined 
mixture of gases gets to be uniform throughout, and 
this, whether the gas be held in its place by gravita- 
tion, as it is in the atmosphere, or be laid carefully 
layer above layer in a closed jar. 

But nature can also sort as well as mix atoms. 
Chemical affinity enables us to sort a mixture by put 
ting something in that will take one and leave the 
other constituents of a mixture. Thus air is a mixture 
of oxygen and nitrogen. If we burn phosphorus in it 
the oxygen is taken away, and the nitrogen left. 

But nature has another mode of sorting molecules, 
by making them outrun one another, when all are 
traveling in one direction. In such a race, if hydro- 
gen had a velocity of sixteen, oxygen would only have 
a speed of four, while uranium would be traveling at 
the rate of one only. But how can the atoms be 
started on such a race? By grazing impact of stars 
or dead suns. In the Philosophical Magazine for Au- 
gust, 1900, it is shown that such a grazing impact will 
result in the parts that meet one another being cut 
from the remainder of the stars, coalescing, and form- 
ing a new body, and this body may’ have so small a 
mass and be at so high a temperature that the velocity 
of its molecules will be great enough to escape the 
body entirely 

When all are rl ! m their tw 
ney, the iight ator “ advance, and t ther 
cosmic elements in concentric shells, in the order of 
their atomic weight. It will be as though shot, bul- 
lets, and cannon balls had each similar energy, the 
shot having an enormous velocity to make up for the 
mess of the cannon balls; and this is the law of the 
distribution of energy among molecules. Molecules at 
the same temperature have the same energy. It will 
easily be seen that not merely can the light molecules 
escape from the body produced by the collision, but they 
may have a velocity sufficient, and in fact often would 
have velocity sufficient to escape the very universe 
itself; and having escaped it, might travel across the 
intervening space to other cosmic systems, but when 
at the point most distant from either, they would travel 
more slowly than in any other position. The veloci 
ties observed in Nova Persel were many thousands of 
miles a second. And it is easily seen that in the case 
of indiscriminately moving particles, where they move 
slowest there they will tend to be more thickly spread 
than elsewhere. Hence here is a new aggregating 
agency the reverse of gravitation, that causes a con- 
centration depending on the lightness and power of 
flight of atoms, whereas gravitation tends to collect the 





heavier particles. So that in old universes, the heavier 
molecules will predominate, but incipient universes 
will be built up of the light atoms. In the course of 
time other agencies come into work that modify this 
segregating action. These agencies are very fully dis- 
cussed in a book on the subject entitled “The Romance 
of the Heavens.” 

The formation of these aggregations of light mole- 
cules carries us to a stage beyond the theory of dissi- 
pation of energy, and a study of the whole subject 
shows that the cosmos as a whole is a cyclical process 
in which we have rejuvenescence of universes, just as 
it has long been seen that collision would give us re- 
juvenescence of dead suns; and the cosmos as a whole 
is thus seen to be infinite and immortal. 

Thus this fact of nature’s power of sorting mole- 
cules which goes under the name of “selective molecu- 
lar escape,” entirely alters our conception of the 
whence and where of the universe. 

AUTOMOBILE NOTES, 

The fact that out of seventy-six cars that participated 
in the St. Louis tour at one place or another, but one 
American car failed to reach its destination on ac- 
count of a serious break down, should be distinetly 
encouraging to our manufacturers, The only other 
machines of American make to drop out were a huge. 
Peerless racer, which ran into a railway train, and an 
Oldsmobile touring car, which was burned in a garage. 
A large Mercedes touring car which met with many 
breakdowns, finally broke its crankshaft thirty miles 
before reaching St. Louis, while another car of the 
sume make went through without mishap. This would 
tend to show that it is a difference in men and individ- 
ual machines, rather than the inferiority or superiority 
of any one type, that accounts for failure or success. 
The lightweight cars had a decided advantage fn many 
ways, besides less tire trouble. A car equipped with 
solid tires broke a steering-knuckle. The last day's 
run was through very muddy roads, and it is worthy 
of note that most of the cars got through. 

The creating of a non-stop (i. e., without stopping 
the motor) record of 3,400 miles in connection with the 
St. Louis tour by running from New York to that city © 
and back again—a feat which was accomplished by Mr. 
F. A. La Roche in a Darracq touring car—was doubt- 
less the hardest test of this character a machine has 
ever been given. When it is understood that the car 
was run night and day for thirteen days over the worst. 
of American roads without its motor having a second’s 
rest, one marvels at the degree of perfection the auto- 
mobile motor has already attained, Altogether, the 
motor ran fifteen days and two hours unceasingly, 
which is a much longer time than has been the case 
in any non-stop test heretofore. 

Apropos of touring, an attempt is being made by 
L. L. Whitman (who last year crossed the continent in 
an Oldsmobile) to repeat the journey with an air-cooled 
car. The four-cylinder Franklin is the machine he is 
using. He reached Denver in sixteen and one-half 
days, or in thirteen and one-half days better time than 
the previous record, so in all probability the time of 
sixty-one and a quarter days for the complete journey, 
made last year by Tom Fetch with a Packard car, will 
be beaten. 


Many motor car accidents have been attributed to 
the collapse or bursting of pneumatic tires while tray- 
eling at high speed, causing the car to swerve vio- 
lently and come into collision with an object. Practical 
motorists, however, have considered this a fallacious 
contention, and for the purpose of illustrating the 
error of the deduction, Mr. 8S. F. Edge carried out a 
series o: interesting experiments recently at the Crys- 
tal Palace, ..ondon. For the purposes of the demon- 
stration, a section of the track was covered with 
broken glass and boards were laid down with the 
sharp edges of chisels projecting, while in addition 
a specially prepared sheet of tron was empleyed which 
yas thickly set with fron spikes. Mr. Edge used the 
100-horse-power car which had contested in the Gor- 
don Bennet race, and drove it over the prepared patch 
at 50 miles an hour. One front tire was punctured, 
but the car did not swerve. On repeating the process 
one of the back tires was deflated, but still the car 
kept perfectly straight. The front tire on the near 
side was then deflated, while the cover on the near 
side rear tire was removed over the entire circum- 
ference of one edge, so that it was holding on by one 
edge only instead of two, and in a deflated condition 
instead of inflated. He then started off with the inten- 
tion of wrenching off the back tire if possible. The 
car was driven in a perfectly straight line, netwith- 
standing the two flat tires for some distance, and then, 
the demonstrator swerved it from side to side when 
driving it at about 45 miles an hour. The cover flew 
off, but even then, on the bare rim, the car could be 
steered in a perfectly straight line, The result of 
these experiments showed that it is not the collapse 
of tires to which accidents are due, but to improper 
driving and insecure holding of the steering wheel, 
unprepared for any emergency, on the part of the 
driver. xe , 
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TILTING ATTACHMENT FOR VEHICLE TOPS. 


The accompanying engraving shows a novel attach- 
ment for the foldable tops of vehicles, which may be 
readily applied thereto, and which affords convenient 
and reliable means for instantly raising or lowering 
the foldable top, and for cushioning its descent when 
quickly lowered, so as to prevent jar or injury to the 
prop braces, bows, and other parts. Just back of the 
seat of the vehicle is a rock shaft, which carries a 
pair of tilting arms at each end. These arms are 
formed with clasping flanges at their outer ends, 
which are adapted to engage the prop braces of the 





TILTING ATTACHMENT FOR VEHICLE TOPS. 


vehicle top. The rock shaft is operated by a lever 
secured to it near the right-hand end. This lever 
lies almost horizontal when the buggy top is raised, 
as shown in the drawing. A pair of spring buffer arms 
are secured to the side rails of the vehicle seat, and 
at their upper ends engage the rear bow of the vehicle 
top. It will be seen that when the operating lever 
is quickly rocked rearward, and the vehicle top is 


thrown rapidly into foldable condition, the rearward 
falling movement of the top will be cushioned by the 
resilient buffer arms, so that no injuries will result 
It will further be apparent that the clasped engage 
ment of the tilting arms with the side members of 
the rear bow will stiffen the bow and prevent undue 
wear at the pivot connections. The buffer arms will 
also prevent side rattling movement of the bow, and 
thus co-act with the tilting arms to keep the top from 
swaying sidewise when in folded condition, which is 
injurious and quickly loosens the pivot joints of the 
bows. The operating lever is very conveniently posi 
tioned so that the occupant of the vehicle can operate 
the lever while seated in the vehicle. The device will 
he found very valuable in case of an emergency, such 
a® a runaway, when it is necessary that the vehicle 
top be lowered immediately to permit the easy exit 
of the occupants of the 
vehicle. Mr Daniel Ww. 
Leonard, Centralia, Wash., is 
the inventor of this attach 
ment for vehicle tops 
_ ~or- a 
THE UNARMORED COMPOSITE 
GUNBOAT “ DUBUQUE.” 
On July 1, 1902, Congress 
authorized the bullding of 
two armored composite gun- 
boats, which would be of 
about the same size and gen- 
eral type as the six similar 
vyeasela of the “Annapolis” 
class authorized in 1895. and 
completed about the time of 
the Spanish war. The con 
tract for the construction of 
these two vessels was signed 
May and July, 1903, and the 
vessel herewith illustrated, 
the “Dubuque,” was recently 
launched from the yard of 
the contractors, the Gas En- 
gine and Power Company, 
Morris Heights, N. Y. The 
“Dubuque” is 174 feet long, 
35 feet broad, and on her 
mean draft of 12 feet 3 
inches she has a displacement 
of 1,085 tons. She will be 
driven by twin-screw vertical 
triple-expansion engines at 
an estimated speed of 12 
knots an hour. Her boilers 
will be of the Babcock & Wil- 
» cox type, and the engines are 
Mesigned to indicate 1,000 
« 
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horse-power on trial. The hull is constructed of steel 
framing and yellow pine bottem planking. All the 
wood that enters into her construction above the 
lower deck will be fireproof. Her armament will con- 
sist of six 4-inch rapid-fire guns, four 6-pounder rapid- 
fire guns, two 1-pounder, and two Colts. The distri- 
bution of the 4-inch guns is as follows: Forward on 
the upper deck there will be two guns on center pivot 
mounting with attached shields, placed abreast of each 
other; aft, on the same deck, will be another pair, 
while the other two 4-inch guns will be mounted fo: 
ward on the gun deck and will fire through casemates 
The four 6-pounders will be mounted in broadside on the 
same deck amidships 

The “Dubuque” will have two smokestacks and will 
be schooner-rigged with a stump bowsprit, and a 
signaling yard on the foremast. It cannot be said that 
these boats have any great pretentions to nautical 
beauty, the position of the bowsprit, the peculiar form 
of the bow and the two rather attenuated smokestacks 
serving to make up a combination that does not com 
mend itself at first glance to the nautical eye How 
ever, these vessels are built for work and not for 
looks, and no doubt they will prove excellent little sea 
boats with comfortable accommodations for the officers 
and crew, and with ample speed and gun power for 
the police duties which they will be called upon to 
perform. 

—e + 0 ee - 
Kec Tests. 

A new and simple method for testing eggs is pub 
lished in German papers. It is based upon the fact 
that the air chamber in the flat end of the egg increases 
with age. If the egg is placed in a saturated solu- 
tion of common salt it will show an increasing in 
clination to float with the long axis vertical. A scale 
is attached to the vessel containing the salt solution 
so that the inclination of the floating egg toward 
the horizontal can be measured. In this way the age 
of the egg can be determined almost to a day. A fresh 
egg lies in a horizontal position at the bottom of the 
vessel; an egg from 3 to 5 days old shows an elevation 
of the flat end, so that its long axis forms an angle of 
20 degrees. With an egg 8 days old the angle in- 
creases to 45 degrees; with an egg 14 days cold to 69 


degrees, and with one 3 weeks old to 75 degrees, while 





an egg a month old floats vertically upon the pointed 
end. 
i ee ee 

Although he is president of the lowa National Bank 
at Des Moines, H. 8S. Butler finds time to give his 
attention to matters of invention, and is the patentee 
of a number of devices of considerable merit Mr 
Butler says that invention is his recreation. His 
latest work in this direction is a corn planter, by which 
the grains are deposited with greater accuracy than 
with the use of the machines now in use. The grain 
has a fall of but a few inches, so that it can be placed 
exactly where it is desired; whereas, with most of 
the planters in use at present, the fall is much greater, 
and the grain is more likely to drop to one side or 
the other. Mr. Butler is also the inventor of a post- 
hole auger 








Length, I74 feet. Benim, % feet. Drait, 12 fect, 3inches, Displacement, 1,08 tons. Speed, 12 knots. 
Armament: Six 4-inch guns; four 6-pounders ; two 1-pounders; two Colt’s automatic, 
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PENDULUM POWER. 

An ingenious method of utilizing the roll of a ves 
sel at sea or the swaying motion of a vehicle on land 
for power purposes is shown in the accompanying il- 
lustration. The apparatus used consists of a pendu 
lum so arranged as to operate a piston when oscillated 
by the motion of the vehicle or vessel on which it is 
stationed By this means an air pump or like motor 
may be actuated. The pendulum swings within a 
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APPARATUS FOR UTILIZING THE ROLL OF A SHIP. 


dome-shaped casing which carries a cylinder at its 
upper end. In the bottom of the cylinder a spider is 
secured in which the pendulum has ball-and-socket 
bearing. This permits the pendulum to swing in any 
desired direction, and in order to use its motion for 
actuating the piston in the cylinder the pendulum 
is provided with an extension arm connected at its 
upper end by a ball bearing with a plate which, in 
turn, has ball-bearing connection with the inner face 
of the piston. When the pendulum swings from its 
normal vertical position, as shown by dotted lines in 
the illustration, the piston is caused to move down- 
ward either by its own weight or with the assistance 
of several coil springs, and thereby draws the air 
into the upper end of the cylinder through a pair of 
valved inlets. When the pendulum swings back to a 
central position, the piston is pushed upward, forcing 
the air out through the central valved outlet into a 
suitable reservoir or the like, from which the com- 
pressed air may be utilized for driving other machin- 
ery. In order to prevent the pendulum from swing- 
ing around in the casing, a number of projections are 
arranged in a circle on the inner face of the casing, 
in alinement with the ball of the pendulum. The pro- 
jections are preferably pyramidal in shape, so as to 
insure a proper rebdunding 
of the pendulum ball when it 
strikes them. Mr. Andrew T. 
Prather, of 452 16th Street, 
Douglas, Arizona Territory, 
has recently secured a patent 
on this apparatus. 
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Radium and the 
Diam ad. 





In the course of some ex- 
periments concerning the ef- 
fect of the emanations from 
radium upon diamonds, Sir 
William Crookes made a 
curious discovery. When a 
diamond was placed in the 
path of the radiations it was 
converted from the carbon 
crystal into the common form 
of graphite, while in addition 
its color was quite changed. 
As a result of this strange 
metamorphosis Sir William 
Crookes suggests that the 
radium rays may prove of 
great commercial value to the 
jeweler since by this means 
diamonds which are of an in- 
different and defective color 
may be appreciably increased 
in their commercial value by 
treatment under the radium 
rays. He also observed that 
prolonged action of the 
radium also increased the 
intensity of the pale-colored 


_ UNARMORED COMPOSITE GUNBOAT “DUBUQUE,” RECENTLY LAUNCHED AT MORRIS HEIGHTS, NEW YORK. &°™S. 
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THE BUCKEYE TRACTION DITCHER. 


BY FRANK C, PERKINS. 

One of the most unique labor-saving devices recently 
brought out is the Buckeye traction ditcher, designed 
to cut trenches and ditches By means of this ma- 
chine tile trenches are dug entirely without the use 
of hand labor, and this is of great importance, as 
the time of year when this work must be done is 


frequently when it is practically impossible to find an 


adequate number of men available. 


In order to do this class of work successfully a 
machine must be able not only to cut trenches while 
the earth is moist and soft, but it must work equally 
well when the earth is hard and dry. The Buckeye 
traction ditcher was designed by James B. Hill, a 
mechanical genius of Ohio, and it is said to be cap 
able of successfully working in swamp lands; at the 
same time it is able to withstand the severe strains 
encountered in hard pan 

The rigid frame of a 54-inch machine carries the 
boiler, engine, and all of the necessary details which 
are required to furnish as well as transmit power to 
the excavating wheel, which is hung independently 
of the main frame, and works in a frame of its own 
which is supported by the wheel itself and also by 
a leveling shoe which slides along in the bottom 
of the trench, thoroughly leveling the little ir »quali- 
ties which are occasioned by the vibration of the 
machine and pebbles taken up from the bottom. The 








A Trench Dug by the Machine. 


the 
the 


54-inch wheel cuts a trench 54 inches wide and 
14% 14% 
latter width being used for 11-inch tile 

The 
steel of 
inch and is 
The engine is of the center-crank horizontal type. using 
the link 
duplex engines are used on the large machines, while 


trenches 


inch machine cuts a trench inches wide, 


boiler on this machine is constructed of flange 


a tensile strength of 60,000 pounds pe ( ure 


equipped with mud and fire oor rings 


locomotive style of crosshead, and reverse 


a single engine is used on ditchers cutting 

1414 inches wide. The engines are coupled to a steel , 
crank-shaft the throws of which are set on the quar- 
ter—that is, 90 degrees from each other—the same 
a8 on a locomotive The bedplates of the engines are 
riveted to a steel base plate and this is bolted to the 
main frame of the machine The engines are coupled 
up with one feed pipe in the larger sizes, a single 
S0vernor being employed, and both exhaust pipes are 


also connected into on: 


The “business end” of this machine, the same as the 
hee, is at the rear The excavating wheel is con 
structed of malleable iron and steel and the wheel 
Proper consists of two circular rims held together at 
a proper distance from each other by the steel bucket- 
backs, which are riveted in place. In front of the 
backs and over them are the steel hoods or bucket- 
fops which hold the earth cut loose by the cutters 


The center cutters are placed in front of the hoods 


or bucket_tops and the cutting edge of the center cut- 
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ters is a half-circle in shape, A little ahead of the 
center cutters are placed the side cutters, two to each 
center cutter, one on each side of it. The cutters 
are all forged by trip hammers and are shaped over 
forming blocks which make them “flaring,” giving them 
the proper angle for free cutting, giving them free 
clearance, so that their cutting edges alone come in con- 
tact with the earth. 

The cutters are held to the excavating wheel by 
bolts, two in each side cutter and four in each center 
cutter. These bolts are amply strong to hold the 
cutters to their work in the hardest earth. But they 
are just light enough so that they will shear off in 
case the wheel strikes quickly some solid obstruction 
which would break the machine, They are the safety 
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tHe earth “sticks” to the sides of the buckets, In the 
small machines, so that it is necessary to provide a 
means of mechanically getting rid of the earth at the 
proper time. 

Two cleaners have been provided which work auto- 
matically, one upper and one lower. 

The upper cleaner is held in place by inverted Y- 
shaped steel forgings which are clamped at one end 
or leg, and bolted at the other end or leg to the frame 
of the excavating wheel. This cleaner is constructed 
with three are-shaped and diamond-pointed spades, 
which are bolted to the cleaner head and are of such 
shape and are spaced so that one is always in position 
for the oncoming bucket, which, as soon as the cleaner 
is reached, by its own action, forces the spade into aud 
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Kear View of the Ditcher, 











View Showing the Buckets of the Machine, 
THE BUCKEYE TRACTION DITCHER. 


valves of the machine, the same as wooden pins are 
safety devices on a grain drill. 

The excavating wheel is driven directly above the 
point where the actual cutting is being done, and there 
is said to be no power lost in friction after it reaches 
the wheel. This is shown by the guide rollers that keep 
the wheel in position which are actually loose when the 
wheel is cutting. The power, it is claimed, is entirely 
expended in cutting and lifting the earth, and the 
side of the wheel opposite in going down counterbal 
ances the part ccming up. The driving of the excavat 
ing wheels is accomplished by means of two heavy 
sprocket wheels whose teeth engage with segments 
riveted to the rims of the wheel. 

In places where the earth is inclined to be sticky, 
when just at the right (or rather wrong) consistency, 


down toward the opening of the bucket, thereby posl- 
tively discharging the material upon the elevator or 
This action brings another spade 
cleaning the next on- 


“dirt-carrier” apron 
in position for entering and 
coming bucket. 

This cleaner is controlled 
of which is secured rigidly 
the other is a sliding connection 
cleaner by a dlaphragm-shaped spring 

The lower cleaner works quite differently and is 
constructed with but one cutting edge, and is forged 
from a bar of steel, are-shaped to give it strength, and 
with two legs whose outer ends are hinged to the 
under and rear part of the excavating frame and just 
forward of the inside edge of the excavating wheel. 


The driving mechanism consists of a train of gears, 


by friction collars, one 
to the cleaner shaft and 


and is held to the 
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cut from the solid metal, which are held to their work 
and in position by malleable side-bars. These gears 
vary in width of face and also ratio of speed with the 
different size machines. The larger the machine, the 
wider is the face of these gears, and also the greater 
is the difference in ratio, as on a large machine 
there is much more earth to be moved, and also this 
earth must be carried further. The train of gearing 
spoken of, drives the cross-shaft, which carries the 
.large bevel gear, which meshes into and drives the 
bevel pinion on the rear end of the elevator. Incor- 
porated with the bevel gearing and forming a part of 
it is a friction disk. This frictional drive is necessary, 
because of the fact that when working in stony soil 
smal! stones sometimes become lodged in the sprocket 
chains of the elevator. Again, a large stone some- 
times becomes wedged between the bucket backs of 
the descending part of the wheel and the outer edge 
of the elevator apron. In those cases the friction disk 
wil) alip and thus prevent the breakage of any part of 
the machine. 

The operator stands or sits on his platform and 
by sighting over the guide toward the grade stakes he 
keeps the bottom of the excavating wheel on a true 
grade. As soon as the machine has traveled a few 
feet the rear shoe is then placed in position and clamp- 
ed in place, after which the cables are taken off. The 
wheel is now carried at its rear by the rear leveling 
shoe ami at the front by the chains or cables, as the 
case may be, which are controlled by the operator by 
means of the grade wheel. 

This most interesting labor-saving device cuts to a 
perfect grade and it does it with a single cut at any 
depth up to its capacity from 4% feet deep to 12 feet 
deep. It is said to operate rapidly, cutting at the rate 

* of. 3 lineal feet per minute at a depth of three feet in 
ordinary earth and greater or less depths at propor- 
tionate speeds. 


THE COMPLETION OF THE NEW YORK SUBWAY. 

Four years after the signing of the $35,000,000 con- 
tract for the construction of the New York Rapid Tran- 
sit Subway, and approximately on the day set for com- 
pletion, this great work will be thrown open for the 
use of the public. The event will be marked by con- 
#iderable civic festivity, and rightly so, for the Subway 
will not merely bring instant relief to the millions 
who for the past few years have suffered intolerable 
crowding under the present inadequate means of 
transportation, but it is in itself, judged in comparison 
with other great engineering works of a like character, 
positively without a rival. Paris, Berlin, and Buda- 
pest have their subways; but in total length and 
carrying capacity they do not compare with our new 
syatem of rapid transit. Nowhere can there be found 
such a stretch of magnificent four-track road as ex- 
tends from City Hall Park to One Hundred and Fourth 
Street, a distance of 6.7 miles, to say nothing of the 18 
miles of three-track and two-track road that go to 
complete the system. 

The section of the Subway that wil! shortly be 
opened represents the first contract, which was let 
four,years ago for the sum of $35,000,000. The amount 

| naimed was merely for the construction of the road. 
As a matter of fact, the equipment, which includes the 
ears, the electric signaling apparatus, and the great 
power station at Fifty-ninth Street with its various sub- 
stations, scattered along the route of the road, cost 
$12,000,000 more, making a total expenditure of $47,- 
000,000 that was necessary before the road could be 
thrown open to the public. The total length of the line 
fs 24.7 miles. Of this 19 miles is underground, and 5.7 
miles is elevated structure. Of the whole subway 6.7 
miles is four-track, 7.4 miles is three-track, and 10.6 
miles is two-track. There is a total of 5 miles of 
switches and sidings, and the total track mileage, that 
is to say, the total length of complete track with its 
two rails and ties, is 70 miles. 

The power-house for the operation of the line !s 
located at Fifty-ninth Street and North River. It is 
a huge building, the greatest of its kind in the world. 
It measures 200 feet in width by 690 feet in length. 
Centrally through its entire length it is divided by a 
wall which separates the engine-room from the boiler- 
room and coal bins. This coal bin, which is located 
immediately below the roof and above the boiler-room, 
has the enormous capacity of 25,000 tons of coal. The 
coal. is fed by chutes directly down to the hoppers of 
the mechanical stokers, from which it is automatically 
fed to the furnaces. The ashes are dumped into the 
hasement, from which they are carried directly to 
barges at the dock on the river front. Coal is brought 
tm barges to the same dock, where it is unloaded by 
and carried up by automatic conveyors to be 

inte the coal bins. Six lofty smokestacks are 
for the boiler-room, and a novel feature is 
brick portion of these stacks terminates near 
roof, The substructure of the stacks consists of 
ye steel towers of sufficient strength to carry the 
it of the exterior brick stacks. 

aracter of 
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sixth Street power-house of the Manhattan Elevated 
Railways, the two systems, indeed, being connected up 
so that power may be drawn from each power-house 
for either the Subway or the elevated railways. The 
generators are driven by Allis-Chalmers compound en- 
gines of 8,000 rated horse-power, with a maximum 
capacity under 50 per cent overload of 12,000 horse 
power. These engines are very similar to those at the 
Seventy-sixth Street power station, but are slightly 
more powerful and embody certain improved details. 
In this power station will be installed a separate set of 
generators for lighting the Subway which will be 
driven by direct-connected Westinghouse-Parsons tur- 
bines. The ultimate capacity of this huge station, 
when everything has been installed, will be 132,000 
horse-power, thus making it the largest in the world. 

From the station, the current will be distributed to 
sub-stations, located in convenient positions adjacent 
to the SubWay, where it will be stepped down and 
transformed for use at the motors. There will be two 


classes of service, the express and the local, the former 
utilizing the two inside tracks of the four-track road 
and the center track of the three-track road, the other 
utilizing the two outside tracks. The express trains 


will be made up of eight cars, five of these being motor 
cars and three trailers. The motor cars carry 200- 
horse-power motors, one for each truck, making a total 
horse-power of 400 for the car, or 2,000 for the train. 
When we bear in mind that the crack express engines 
of our steam railroads have only about 1,500 horse- 
power at command, to hau! trains that weigh twice 
and three times as much as these express trains in the 
Subway, it will be understood what a splendid reserve 
of power the Subway motorman will have at command. 
The expresses will start from City Hail and make stops 
on the four-track system at Fourteenth, Forty-second, 
Seventy-second and Ninety-sixth Streets. From there 
on, stops will be made as determined by schedule, the 
expresses using the center track of the three-track por- 
tion of the road, and it is probable that One Hundred 
and Tenth or One Hundred and Twenty-fifth Street 
will be the next alternate stopping places for express 
trains after Ninety-sixth Street. 

The third track system extends from One Hundred 
and Fourth to One Hundred and Forty-fifth Streets, 
where the road passes beneath Washington Heights 
in a two-track tunnel. Emerging near Dyckman 
Street station it continues as a three-track elevated 
eystem to the end of the line. These express trains 
are to be run at a speed, between stations, of 45 to 50 
miles an hour. They will be scheduled to run under 
two-minute headway with 45 seconds stop at the sta- 
tions above named, the average speed, including stops, 
being 30 miles an hour. The average speed of the 
local trains, which will run under one-minute headway, 
will be 16 miles per hour, including stops. These re- 
spective speeds will give a running time of 15 minutes 
for cxpresses and 30 minutes for locals, from the City 
Hall to the Harlem River. 

It is evident that with a train service so frequent 
and fast, particular care will be necessary to guard 
against collisions and other accidents. We present, 
on page 181, some illustrations showing the method 
of block signals and automatic train-stopping devices 
that have been installed. The block signal system is 
that known as the pneumatic-electric, whose principles 
of operation have been frequently described in this 
journal. The switches and signals are operated by 
compressed air, the valves of the operating cylinders 
being themselves operated by electric magnets that are 
controlled from the signal station, The blocks between 
stations and their respective signals, which latter are 
of the type shown in our illustration, are so inter- 
vonnected and inter-iocked that no two trains can pos- 
sibly be in the same block at the same time. The sig- 
nals are worked automatically by means of contacts 
that are operated by the passage of the train, each 
train setting its own protecting signals behind it as it 
passes into a given block. Thus far the description 
will apply to the automatic block-signal system as 
used on many of our steam roads; but in the Subway 
an additional precaution has been taken which should 
absolutely preclude the possibility of rear collisions. 
Opposite the signal, on the right-hand side of the track, 
is placed a trip which is thrown up when the signal is 
against the train, and lies down in the horizontal posi- 
tion when the signal is in the “go-ahead” position. 
This trip is so arranged that if a train overruns the 
signal when it is at “danger,” it will open the train 
pipe, setting the brakes and at the same time automat- 
jeally cutting off the power. 

Several of our photographs give an excellent impres- 
sion of the first-class nature of the work. The ties, the 
rails, and the ballast are of the highest type, the rails 
weighing 100 pounds to the yard and tie-plates being 
interposed between the rail base and every tie. The 
third-rail system is used, and we illustrate the method 
of protecting passengers and employes from contact 
with the third rail. This consists of a board which is 
firmly supported by means of brackets at a sufficient 
height above the rail to allow the contact shoe to enter 
between the covering board and the third rail, and 
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travel in that position without striking the board. 
Ultimately it is the intention to place a vertical cover- 
ing board at the back of the rail, thus completely in- 
closing it except on the side next the motors. Another 
of our illustrations shows a cut-off switch operated by 
hand which can be pulled down by the trainmen, for 
the purpose of cutting out a section of the line upon 
which a temporary breakdown may have occurred. 
The Subway stations and the sections of the track that 
they serve have been so arranged that it will be possi- 
ble to cut out the section of single track upon which a 
breakdown occurs, without interfering with the cur- 
rent in the other three tracks. This is an improvement 
over the Elevated system in which it is necessary to cut 
out all four tracks for purposes of repair. The cir- 
cuits are so arranged that only a limited stretch of 
track is rendered dead by the opening of these switches, 
and there is no question that the period of interrup- 
tion due to short circuits, etc., will be greatly dimin- 
ished by this arrangement. 

Another of our illustrations shows the type of ticket 
booth which is used throughout the system. It is of a 
simple construction that harmonizes tairly well with 
the general decorative features of the stations. An in- 
teresting feature from the engineering point of view, 
that we illustrate, is the point just beyond One Hun- 
dred and Fourth Street, where the two tracks that run 
to the Bronx diverge from the main line. The turn- 
out is accomplished by gradually depressing the two 
inside tracks until they are at a sufficiently low level 
to pass beneath the easterly track of the westerly 
branch of the Subway. The two tracks are carried in 
a tunnel underneath the northwesterly corner of Cen- 
tral Park and continte in an underground tunnel and 
on an elevated structure to Harlem River and the 
Bronx. This division of the line is far from complete— 
the delay being due to the difficulty encountered in tun- 
neling beneath the Harlem River. The connection be- 
tween the north and south sections of the tunnel has 
recently been completed, and it should not be many 
months before trains can be run from the One Hun- 
dred and Fourth Street junction to the northerly ter- 
minus of the line at Bronx Park. 

— —+o oo 
Life History of Radium, 


The view that uranium is the parent substance of 
radium was advanced by Rutherford and Soddy on 
the ground that it is one of the few elements having a 
higher atomic weight, that it is the main constituent 
of radium ores, and that the proportion of radium in 
good pitchblende corresponds roughly with the ratio 
of activity 6f radium and uranium. An examination 
of a number of specimens of uranium salts purchased 
from seventeen to twenty-five years ago showed that 
these all contained a larger proportion of radium than 
the more modern specimens. This result is in accord- 
ance with the theory enunciated by Rutherford and 
Soddy, but may easily be due to modified methods of 
preparation. F. Soddy (Nature, 70, p. 30, May 12, 
1904), states that a kilogramme of uranium nitrate was 
purified until the proportion of radium present was 
less than 10-" gramme as tested by the maximum 
amount of accumulated emanation. At the end of 
twelve months the amount of accumulated radium was 
certainly less than 10-" gramme instead of the 5 x 10-' 
gramme calculated from the ratio of the radio-activi- 
ties of radium and uranium. The quantity of radium 
produced was therefore less than one ten-thousandth 
part of the theoretical quantity, and this result practi- 
cally settles, in a negative sense, the question of the 
production of radium directly from uranium. It is, 
of course, possible that intermediate substances might 
exist, and that radium would only be produced at a 
later stage, but there is no experimental evidence in 
support of this view. 


ee Oem t—CS 
Tho Current Supplement, 

The current Suprprement, No. 1497, opens with an 
excellent article by Day Allen Willey on “Mechanical 
Cooperage.” The article is accompanied by photo- 
graphs taken in the largest brewery in the United 
States. An excellent discussion of superheated steam 
for locomotives in Germany tells what has been done 
across the water in a neglected branch of engineering. 
The English correspondent of the Screntiric AMERt- 
CAN writes instructively of irrigation development in 
Egypt. An ingenious spiral screw arrangement for 
levers is described and pictured. The prime minister 
of England, the Right Hon. A. J. Balfour, recently 
delivered a thoughtful address before the British As- 
sociation for the Advancement of Science, which he 
entitles “Reflections Suggested by the New Theory 
of Matter.” The attitude assumed by Mr. Balfour is 
one of interrogation rather than of conviction. The 
St. Louis correspondent of the ScrentTIFIC AMERICAN 
has three articles in the SuppLement. The first tells 
of the exhibit of New York Siate; the second of royal 
sleeping cars in 1842 and 1904 (this article being illus- 
trated with a picture of the first sleeping car ever 
used, that of Queen Adelaide): and a model of the 
10,000-horse-power alternating current generator. 
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Correspondence, 





The Biack Race. 
To the Editor of the Scientiric AMERICAN: 

In answer to the question suggested by Prof. Dexter 
jn your paper of August 20, 1904, I venture an idea. It 
has been admitted by scientists generally that in the 
sun's rays are present certain radiations of the nature 
of X-rays, which are chemically active. These rays 
affect the human organism injuriously; e. g., in sun- 
stroke the brain is permanently injured, which usually 
results in softening of the brain or immediate death. 
History presents a remarkable instance, which has 
often been commented upon, of the Roman soldiers 
enduring long marches under tropical sun, with very 
few cases of sunstroke, notwithstanding the large 
armies marching. This is attributed. to the protection 
afforded by the polished metal helmets worn, the metal 
apparently resisting the injurious radiations in the 
sun's rays. Now, regarding the black races of the 
tropics, may not nature have provided the dark pig- 
ment in the skin and hair for the purpose of affording 
protection to the human organs from the dangerous 
chemical radiations of the sun? The heat produced 
by the sun’s rays is therefore the less dangerous agent. 
For this reason the increased heat absorption of the 
black skin, as compared with white, is of little con- 
sequence. It is well known that men have remained in 
rooms with the temperature of the air équal to that of 
steam (212 deg. F.) without injury. 

Tuomas W. Cooper. 

Detroit, Mich., August 21, 1904. 
tit es EE 

The Work of a Tornado, 
To the Editor of the Scirentiric AMERICAN: 

In your issue of July 30 is published an interesting 
description of the damage wrought by the recent tor- 
nado (or as you term it “cyclone”’) at St. Charles, 
Minn., in which the writer introduces some attempts 
at explanation of the different effects wrought upon 
the damaged buildings, which to his mind seem to be 
due entirely to a high wind. 

Now it must be evident on very slight consideration 
that no wind, however high, could have produced 
some of these effects, as, for example, that shown in 
the upper left-hand corner of your illustration, illu- 
strating the damaged dentist's office, which had the 
front wall and a part of the side wall of the second 
story blown out, while the house was otherwise appar- 
ently uninjured. 

Without attempting here an explanation of the tor- 
nado’s origin, I believe its nature is perfectly well 
understood, consisting of a free circular vortex of air 
about a moving vertical axis, the air rushing toward 
the axis from all directions, and assuming necessarily 
and inevitably a vortical motion. As is well known, 
the radial or centrifugal force exerted at different dis- 
tances from the axis becomes continually greater (the 
linear velocity of the wind remaining the same), by 
the formula for centrifugal force F = mv* + r; or in 
other words, the barometric gradient becomes con- 
tinually greater as the center is approached, and this 
is another way of saying that the pressure of the air 
diminishes with increasing rapidity as the axis is 
approached, until at the axis it becomes theoretically 
zero, the velocity becoming infinite at the limit. Now 
as the axis moves rapidly over the earth's surface, it 
follows that at any point lying at or near the path of 
the axis the barometer experiences a very sudden and 
extreme drop, which causes a corresponding expansion 
of the air at this point. If then, any air is confined, 
as, for instance, by the walls of a building, the effect 
produced is identical in its nature with that of an ex- 
plosion. Suppose, for instance, the sudden drop in 
pressure is 10 inches of mercury or five pounds per 
Square inch, which is nothing extraordinary This 
Would produce a sudden excess of lateral pre on 
the interior of a wall 10 feet square of 72. pounds, 
or 36 tons—enough to demolish any ordinary struc- 
ture. It is not, therefore, surprising that this con- 
dition of affairs should have the effect of breaking 
Windows and raising roofs, as gas explosions are 
known to do. 

It follows that the proper way to avoid effects of 
this sort, where a tornado is anticipated, is to open 
the doors and windows of the building. Doubtless in 
the case of the tornado above alluded to, the shop door 
on the first floor was open, which permitted the con- 
fined air to escape without damage, while the windows 
in the Upper story were shut. In like manner it may 
be observed that in the case of the schoolhouse all 
the window panes were broken in the main building, 
where the roof stuck on; but in the wing, where the 
roof was lifted off. only a few of the panes were 
broken. But the case of the furniture warehouse, in 
which 500 chairs were scattered in all directions, seems 
to be the best illustration of the explosive effects pro- 
duced by confined air under such circumstances. 

Incidentally the misuse of the word “cyclone” to 
mean tornado should not pass without comment. It is 
regrettable that this word should be so abused in com- 
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mon parlance to mean something for which we already 
have a perfectly good word, and which is aitogether 
different from its proper signification. It should be 
scarcely necessary to say that a cyclone is not a 
tornado, but is one of those widely distributed circular 
storms which are constantly sweeping over the earth's 
surface in temperate zones, known by the weather 
bureau as “lows.” Groree W. Coes. 
Milwaukee, Wis., August 20, 1904. 








THE NEW CUNARD TURBINE STEAMERS. 

BY THE 8T. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Among the nautical exhibits in the Transportation 
Building the most complete is that of the Cunard 
Steamship Company, which consists mainly of a set 
of handsome models illustrating the progress of the 
shipbuilding art, as shown by the various transatlantic 
steamships which have been turned out during the 
sixty-five years of the company’s operations. The group 
of models is flanked by a large diagram which shows 
the progressive development in size, horse-power, and 
speed of the ships during the period under considera- 
tion. The smallest model is that of the historic “Bri- 
tannia,” the pioneer vessel of the company. This little 
craft, which was launched in 1840, was 200 feet in 
length (which by the way is only about 50 feet longer 
than the racing yacht “Reliance”), 34 feet 4 if¢hes in 
beam, 24 feet 4 inches in molded depth, and she had 
a gross tonnage of 1,154 tons. With an indicated horse- 











STERN VIEW OF MODEL OF 25-KNOT TURBINE 
CUNARDERS AT THE 6T. LOUIS FAIR. 


power of 440 she was capable of making a speed of 8.5 
knots an hour. It is not our intention here to trace the 
development of the boats through the age of wood, 
which lasted till 1852, or throneh that of tron, which 
ran from 1852 te 1 t he steel vessel of the 
CO mad is e ia f 9.200 
ton kt | three la i models are 
piaced in line ahead and they represent the “Lucania,” 
of 625 feet length and 22 knots speed, the “Caronia,” 
one of the two new boats now under construction, to be 
placed on the line in 1905, and between them is the 
model of the new 25-knot turbine steamers. Of the two 
sister ships of the “Caronia” type, one is to be propelled 
by reciprocating engines, the other by engines of the 
turbine type; and as the two vessels are to be identical 
in everything except their motive power, an excellent 
opportunity will be given to determine the exact rela- 
tive fuel efficiency of the two systems, to say nothing 
of the comparative data that will be obtained bearing 
upon the question of oil consumption, wear and tear, 
and the cost of attendance, These two vessels are to 
be 6™ feet in length, 72.4 feet in beam, and 43.9 feet 
in molded depth; the tonnage will be 21,000, and with 
21,000 horse-power they are expected to make a speed 
of between 18 and 19 knots an hour. 

Of course the model that attracts most attention is 
that of the new 25-knot, 40,000-ton turbine steamers. 
The fact that the surrounding models are built to the 
same scale renders it possible to make an instant com- 
parison, at least in point of length and bulk, between 









the new ships and the other large vessels. The result 
is striking; for the “Lucania,” for all her tength of 
62% feet, looks positively a small vessel in compariggn. 
The most notable features in the turbine steamers 
the great height of the freeboard, the great 
and lofty reach of the smokestacks, and the vast un- 
broken sweep of the upper decks. For reasons which 
. can well be understood in this age of keen competition, — 
the company has not seen fit to place upon the placard 
of this model any of the dimensions; but it is prot- 
able that when.the vessels are launched their leng 
will be found to run close to 800 feet, their bean} to 
about 88 feet, their draft to 85 feet, and the 
displacement will be not short of 40,000 tons, By 
studying the model it will be seen that the side plating 
of the vessel has been carried up one deck higher than 
has been common in previous large ocean liners, thus 
adding about ten feet to the freeboard, and giving three 
lines of port holes. From abreast of the forward 
smokestack to the bow the plating is carried up yet 
another deck, thus providing a flush forecastie deck 
extending from 50 feet or more aft of the bridge clear 
to the bow. There is therefore no well to become 
flooded with water when the ship is driving into a 
head sea. The freeboard at the bow must be fully 45 
feet and amidships it cannot be less than 32 to 36 feet. 
Above the water line there are six decks, three of them 
contained within the hull proper, and the other three 
being carried on extensions of the framing and afford- 
ing vast promenades open to wind and weather. The 
smokestacks, which reach about 170 feet above the 
keel, are even larger than those of the “Lucania,” 
which are 21 feet in diameter. They are elliptical in 
cross-section, and on the longer axis they measure 31 
feet. 

The horse-power necessary to drive this vessel at 25 
knots an hour and provide a sufficient reserve for 
heavy weather will be not less than 75,000 and possibly 
more, It will be divided between four shafts. The 
outer propellers extend through the hull at a consid-— 
erable distance forward of the stern post while the 
inner pair of propellers are located in the usual posl- 
tion near the stern post. This division of the 
power between four shafts will, of course, conduce 
greatly to the security of the ship, and will make sure 
that, even with one propeller disabled, she will be 
good for something over 22 knots an hour. It is ex- 
pected that these vessels will be in service in the 
season of 1906. 

The huge proportions of the new ships is shown 
very graphically in the comparison on the front page 
of this issue. The figures are drawn to the same scale. 
If placed on end, the big ship would be more than 
double the height of the Park Row Building, the lar- 
gest office building in the world. If the 420-foot “Bal- 
tic,” of 1871, and the 200-foot “Britannia,” of 1840, 
were placed end to end, they would still be 180 feet 
short of equaling the total length of the turbine liner. 
Trinity Church spire—that old-time standard of lofty 
measurements—is 288 feet in height. If the new liner - 
were placed in the churchyard alongside the church, 
its upper deck would be level with the ridge of the 
roof, its smokestack would reach half way up the spire, 
and the truck of its foremast would be within 30 feet 
of the cross that crowns the spire. 

The Source of Radium, 

Joly suggests in Nature that radium may not be 
derived purely as a disintegration product but as an 
atomic combination of radio-active products with some 
of the elements present in pitchblende. Thus radium 
would represent the synthesis of an element, not its 
decomposition, and the new atom not being very siabie 
would Be short-lived. Hence its radioactivity, The 
genesis of radium might be sought in molecular inter- 
mixtures of the radio-active elements with the various 
bodies conspicuously present in pitchblende. Ramsay 
considers that a more promising field of research, ap- 
pears to be to try to ascertain whether the immense 
amount of energy evolved in various forms during the, 
disintegration of the radium emanation may not be 
able to cause chemical change of a constructive nature 
—for example, to change bromine into lodine. An at- 
tempt has been made to see if this was the case, but 
without a positive result. ‘ 


>: 


The total number of British vessels entered with 
cargoes and in ballast at ports in the United Kingdom 
from foreign countries and British possessions in 1903 
was 35,741, with a tonnage of 34,349,028 tons, as com- 
pared with 35,895, with a tonnage of 32,302,436 in 1902. 
The British vessels which cleared numbered 96,061, 
with a tonnage of 34,862,945 tons, the total in 1902 
being 35,045, with a tonnage of 32,600,471 tons. The 
foreign vessels entering in 1903 amounted to 29,743, 
with a tonnage of 18,166,104, and in 1902 the number 
was 29,580, with a tonnage of 17,317,681 tons, while 
the foreign ships that cleared in 1903 reached the total 
of 29,320, with a tonnage of 18,241,267 tons, as against 
29,462, with a tonnage of 17,652,131 tons im the pre 
vious year. 
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GOVERNMENT LIFE-SAVING STATION AND THE FERRIS 
WHEEL. 

BY THE #T. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

One of the popular centers of attraction at the fair 
is a considerable lake of water which the United States 
soveryument has selected for its most interesting ex 
hibit of the United States Life-Saving The 
point of view of our illustration is the far end of the 
lake from the life-saving building, the latter a modest 
surmounted by 


Service. 


structure consisting of a central tower 
the Stars and Stripes, with a one-story boat house and 
launching ways to the left of it and a two-story portion 
to the right for the 
crew and their apparatus 
the lake is a mast and yardarm representing the same 
portions of a stranded ship, which are used in giving 
exhibitions of lifesaving by means of the life buoy. 
To the ieft of the lake is seen the tracks of the lia- 


the accommodation of life-saving 


Rising from the center of 
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axhore. Another and equally interesting exhibit is that 
when the life-saving crew pull out into the middle of 
the lake and proceed to upset the life-boat, pulling it 
over upon themselves and causing it to turn over three 
or four times in succession, the crew in every case 
passing under the boat and coming up safely, to climb 
in again on the other side as she rights herself. 

The famous Ferris Wheel, shown to such picturesque 
advantage above the clump of trees that cluster at its 
foot, is the same structure that attracted so much at 
tention at the great Chicago Fair in 1893. It has been 
in practically continuous use ever since At the 
that the Louisiana Exposition 
hoped that some mammoth structure corresponding 
in size and novelty to the Ferris Wheel 
produced as an attraction of the fair. Nothing, how- 
ever, was forihcoming, and accordinely arrangements 
were made to bring the l’erris Wheel to the fair and give 
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would be 


a 
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to its full capacity. The axle on which it turns is a 
solid steel forging, 32 inches in diameter and 45 feet 
The solid bronze bearings upon which it turns 
each 6 feet long and contain nearly two tons of 
The wheel is run by a double-reversing engine, 
30 x 48 inches, capable of developing 


long. 
are 
metal. 
with cylinders 
200 horse-power. 
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Prot. Pickering’s Beported Lunar Changes. 

William H. Pickering, now temporarily located 
Echo Mountain, California, 
July 31, 1904, a bright, 
diameter was noticed upon the 
Plato. made 
July 21, 22, 23, 26, 27, and 28 had shown nothing un- 
usual at this peint. August 2, 
object a black elliptical shadow was seen. It resembled 


Prof 
at the Lowe Observatory, 
the 


2 sec. in 


reports that on night of 
object 


floor of the lunar 


hazy 


crater Observations 


in place of the bright 
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UNITED STATES LIFE-SAVING EXHIBIT WITH FERRIS WHEEL IN BACKGROUND. THE LIFE-SAVING CREW ARE OVERTURNING THE LIFEBOAT TO DEMONSTRATE 
ITS SELF-RIGHTING ABILITY 


tramural Railroad with the Intramural trains 
rounding the curve and about to pass behind the life 
saving building To the right is the large grand 
stand which has been erected for the use of the public 

There is not in all the fair grounds a more popula 
exhibit than this, and the large crowds shown in our 
iHustration may te witnessed every day at the fair 
at the hour of exhibition. The drill includes exhibi 
tions of practically all the more important apparatus 
used by the lifesaving corps. A with its full 
crew aboard is launched down the runway, pulls out to 
the mast, and lands a couple of sailors who climb to 
the foretop. The boat returns, a line is shot out by 
Means of the gun, falls across the yard-arm, and is 
iade fast to the mast. A heavier cable is drawn out 
over the life-line, made fast and hauled taut by the 
crew ashore. Then the breeches buoy is pulled out 
Over the cable and the ship-wrecked sailors brought 


one of 


boat 





it a céntral location 
trom the north side of Chicago, where it had been in 
service since the Chicago World's Fair, to St. Louis 
was no small one in itself, for there was 4,200 tons of 
material, including the 70-ton axle 
derricks and falsework that had to be transported. It 
took 175 freight cars to move this material 

A brief résumé of the dimensions, and some descrip- 
tion of the great wheel, may be interesting. It is built 
upon the with great tension 
spokes 2 15-16 inches in diameter, and it consists of two 
wheels braced together the rims of 
these wheels the 11-ton cars are suspended on pins 614 
inches in diameter and 6 feet 
feet wide, 26 feet long, 9 feet high and will carry 60 
persons each. There are 36 of them in all, so that the 
total capacity of the wheel is 2,160 persons, and on sev- 
eral occasions in its history the wheel has been filled 


The problem of moving the wheel 


the engines, boilers, 


bicycle-wheel principle 


Bet ween 


outer 


long. The cars are 13 





miles in diameter. 
To the northeast and north extended a large, white 
area. This was confirmed upon August 3. The 
ject coincides approximately in position with crater- 
let No. 3, Harvard Annals, XXXII., Plate X. A tele- 
gram dated August 22 confirms the reality of a con- 
spicuous change in this region since last month. It 
states that the existence of the craterlet is 

that its diameter is three miles, and that the 
bright area had shifted obviously August 3 
Several other objects not previously mapped have been 
They consist of two 


a crater and measured about two 


ob- 


new con- 
firmed, 


since 


observed while examining Plato 
craterlets and a dark spot between two rifts on the 


southern border of the crater floor, a large craterlet 
on the northeastern border, and another one 2 sec. 
southeast of craterlet No. 68. The white area form- 


erly so conspicuous surrounding craterlet No. 54 has 
now nearly disappeared. 
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Emergency Cutout Nest of Pipes fat Casting Abr Weed ia Switch and 
Switch. Signal System. 
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Depression of Tracks of Eastern Branch Where They Pass Beneath Westerly View Through Completed Tunnel Showing Signal Tower and 
Tracks at 104th Street Junction. Automatic Stop A. 
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Typical Ticket Booth at City Hall Park Station. Twenty-third Street Station, Showing Windows in Sascment of Store. 
COMPLETION OF THE NEW YORK RAPID TRANSIT SUBWAY.—(Sce page 178.) 
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SIGNAL SERVICE IN MODERN WARFARE. 
BY HM. ©. SULLIVAN. 

The fleld operations of the Japanese army in the 
war now in progress in the Far Hast demonstrate that 
it possesses a capacity and a precision for extensive co 
operation, and above all, for maintaining a successful 
military secrecy that is, indeed, marvelous. 

It has perhaps occurred to some readers that the 
wonderful successes that have fallen to the lot of the 
Japanese army 
in its eonflict = 
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The Japanese military engineers made a special study 
of the effectiveness of the various means of signaling 
available for battle-field communication used in the 
last Soudan campaigns by Kitchener, and more recently 
by the United States army in Cuba, the Philippines, 
and China, and by the English army in South Africa, 
such as the flag, torch, heliograph, telegraph, and tele- 
phone, and as a result adopted the telephone as the 
most practical, and have used it more extensively and 
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obstruct the flashes messages can easily be sent dis- 
tances of fifty miles 

Flash lanterns, having a range of about that of the 
flag, are used for night signaling. 

While the visual systems possess the great advan- 
tage of mobility and require little skill to operate, they 
are all at the mercy of the weather, and, having to be 
worked from elevated points, their presence in the 
field cannot be successfully concealed from the enemy. 
The electric 
systems, con- 





with Russia, 
have been due 
in a great 
measure to the 
more intelli- 
gent use of 
modern meth- 
ods of signal- 
ing. This its 
true, and it is 
to the success 
ful use of the 
different 
means that 
may be used 
for transmit- 
ting  intelll- 
gence rapidly 
on the battle- 
fleld that the 
Japanese gen 
erals have 
been able to 
make those 
strategic 
mo v @ ments 
which have 
won the praise 
of military ex- 
perts through. 








sisting of the 
telegraph and 
t ele phone, 
when com- 
pared with the 
visual systems 
are complicat- 
ed and require 
a high degree 
of skill for 
their succeas- 
ful operation, 
but they are 
available atall 
times, regard- 
less of weath- 
er conditions, 
while conceal- 
ment from the 
enemy is com- 
plete. 

The chain of 
comm un ica- 
tion is divided 
into three 
parts, the per- 
manent, the 
semi perma- 
nent, and the 
temporary or 








out the world 

It is not 
alone the su 
perior courage of the Japanese officers and men that 
ie winning victories. The Russians, too, are brave, 
and in numbers they at least equal the Japanese 
The great secret of the superiority of the Japs is their 
better application of the science of warfare 

While Japan was planning for a war which she well 
knew was inevitable, she fully understood that her 
army must have something more than mere physical 
courage on which to rely for victory 

The world at large has for some time been aware 
of the ingenuity and resourcefulness which the Jap 
anese have exercised in utilizing the great forces of 
nature in the building up of their country, but it 
required the present conflict to show how well they 
are able to bring these same forces together for the 
protection of their nation 

On account of the great rapidity with which events 
culminate and follow each other on the modern battle 
field the ability of being able to promptly forward 
orders and information more than ever before enters 
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“ Wig-wagging ” Signals to a Distant Point. 


successfully than has ever been done before on the 
battle-fleld 

In flag signaling, commonly called “wig-wagging,” 
there are but three motions. The signalman facing 
“juarely the direction in which it is desired to com- 
municate, waves the flag or other appliance to the 
right, left, and front The first two motions are the 
elements by which the alphabet is constructed; the 
third being used to signal the ends oi words, sentences. 
or messages. The flags, made of cloth of light and 
close texture, are square in shape and have a smaller 
square in the center of a different color from the body 
of the flag. The colors commonly used are red with 
white centers, and white with red centers, in sizes two 
and four feet square; the two-foot flags have 8-inch, 
and the four-foot flags have 16-inch square blocks for 
their centers. The color of the flag must contrast as 
strongly as possible with that of the background 
Upon this contrast the legibility of the signals often 
depends. 


fiying lines. 
For the per- 
manent lines 
the existing commercial telegraph and telephone lines 
are used as far as possible. Semi-permanent lines are 
used to connect the different commanders with the 
base of supplies located behind the zone of active 
operations. The temporary or flying lines, used in 
the zone of active operations, are intended to enable 
the commander to be in instant communication with 
every division of his army, as well as with those of 
the most advanced outposts. It is in this fighting zone 
that the Japanese are using the telephone to the 
greatest advantage. 

The difficulties incident to maintaining telephone 
communication on the battle-field are many and varied. 
The lines are of the most temporary character, no 
effort being made in their construction for their preser- 
vation Where possible the wire is reeled from 
wheeled vehicles, like so much rope, across fields, or 
if roads are followed, it is laid to one side. The tele- 
phone department of the Japanese signal corps com- 
pletes its lines as fast as the treers move, even under 
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The Field Yelephone in Use. 


inte the considerations which influence the final result. 
in the previous great wars the line of battle was so 
contracted that the commander could directly super- 
vise and control the entire field; but now, owing to 
the murderous fire of modern rifles, the disposition of 
troops covers an area of many miles and consequently 
they are less under the direction of the commander. 
. and this state of affairs requires great effi- 


4 jency on the part of the signal service. 




















SIGNAL SERVICE AS USED BY THE JAPANESE. 


Messages can be “wig-wagged" distances of twelve 
miles, under perfect atmospheric conditions, using 
powerful telescopes. Under ordinary conditions the 
range is scarcely more than half as far 

The heliograph is an instrument of great rang 
and consists of mirrors so arranged that rays of sun 
light'may be projected in any direction, a shutter being 
used to interrupt and control the flash« It requires 
plenty of sunshine, and where nothing intervenes to 


Scouts Studying Enemy's Movements with the Telescope 


forced marching. The wire and instruments are car- 
ried on cars whenever possible, but as the army ad 
vances into wild country, where roads cease, it is 
necessary for the coils of wire to be slung over the 
shoulders of the men and carried great distances by 
foot. The wire is specially insulated to withstand the 
hard usage to which it is subjected. 

In organizing their signal department the Japanese 
engineers learned that men who were skilled in elec- 
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tricity could be made acquainted with the details of 
army work much easier than those who had acquired 
familiarity with soldiers’ duties could be trained into 
electricians. The plan followed by them has been to 
utilize the available operators and electricians who, as 
civilians previous to the war, were engaged in trans- 
mitting commercial intelligence by the means of the 
telegraph and telephone. These electricians, as a re- 
sult of their experience, knew the telephone, and being 
skilled in all the details 


Scientific American 


complicated launching device of springs. Further- 
more, by a very ingenious system of levers, and by 
connecting his handle bars with the vanes, Mr. Wins- 
low has provided himself with a controlling mechan- 
ism that really forms a part of the starting device. 
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PROF, BOTTS'S FLYING MACHINE 


BY J. MAYNE BALTIMORE. 
Prof. R. H. Botts, who for nearly twenty years 





of its construction and op- 
eration have in a _ short 
space of time accomplish- 
ed results with it on the 
battle-field that have estab- 
lished a permanent place 
for it in modern warfare. 

The operations 
up to the battle of 
Yalu River, 
itself, brought to the front 
the 
secured 


leading 
the 
and the baftle 
in a forcible manner 
advantages to be 
by telephone communica- 


tion. 

Ten days prior to the 
battle a small Japanese 
advance guard was pa- 
tiently forcing back the 


Russian scouts who were on the Korean side of the 
Yalu, twenty-five miles north of Wiju 

The Russians, were strongly intrenching on 
the Manchurian around Antung and Kiu Lien, 
never at any time saw the Japanese in force, not more 
than a handful of Japanese soldiers being in view at 
any time, and they moved about in a most unguarded 
way. The Japanese whom the Russians did see were 
in telephonic communication with the troops held to 
the rear of mountain ranges several miles away from 
Whenever the troops moved it was at night, 
which was sent over 


who 


side 


the river 
acting on detailed information 
the hastily-constructed telephone system. 

During the battle an incident occurred which demon- 
strates the value of this instantanecus communication 
with all parts of the army, particularly during an en- 
gagement. When the right and left wings of the Jap- 
anese army, after crossing the Yalu, were closing in on 
the Russian flanks, the Japanese left found itself under 
fire of its own artillery. With their telephone system 
it was but the work of a moment up head- 
quarters at Wiju, which was in telephonic communica- 
tion with all of the batteries, and have the direction 
of fire changed, thus saving many lives and permitting 
the infantry to continue their advance. 


to call 
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A NOVEL GLIDING MACHINE. 

Mr. S. V. Winslow, of Riparia, Wash., sends us the 
accompanying photograph of a flying machine, which, 
he assures us, has proven perfectly successful so far as 
balancing is 
concerned. The 








A BICYCLE AEROPLANE, 


has carefully studied the great problem of aerial 
navigation, is the inventor and constructor of a new 
kind of flying machine. His invention represents the 
results of his long and scientific study, investigations, 
and experiments. 

The Botts plan involves the combination of a per- 
fectly circular-shaped aeroplane together with two pro- 
pellers that work on a horizontal plane. The aero- 
plane is 62 feet in circumference—a fraction more than 
20 feet in diameter. 

There are two hoops to which the aeroplane is at- 
tached, an outer one of light, strong steel tubing, and 
a smaller one of flexible wood. The diameter of the 
latter is about 6% feet. The aeroplane is made of 
parachute cloth—light and very strong. By means of 
aluminium wire and strong hempen cords, the cloth 
is stretched as tight as a drumhead. 

In the center is placed a circular frame composed 
of bamboo, wood, and aluminium. This frame com- 
poses the car, where the operator sits; also contains 
the boiler, two engines and the beveled gearing, by 
means of which the system of propellers is operated. 
By means of wires and cords, the frame, car, etc., is 
very securely lashed to the aeroplane and the pro- 
pellers, shafting, etc. 

Above the aeroplane are placed two propellers work- 
ing horizontally. These two propellers are neutraliz- 
ing—that is, they run in opposite directions, but the 
vanes are so placed as to apply the power in one given 
direction—upward. These two propellers are the “up- 


constitute the driving power—also operating in con- 
junction with the aeroplane. 

Prof. Botts claims that one great advantage of using 
these neutralizing propellers is that it prevenis the 
entire machine from moving sidewise, or, in a circular 
direction; that the neutralizing forces hold it on a 
steady course. He says long study aad repeated experi- 
menting has demonstrated this principle. 

These propellers are constructed on the bicycic 
principle, but having an 
inner and outer rim 
(wooden) between which 
are fastened strong alu- 
minium blades or vanes 
arranged in groups of 
eight in the larger, and of 
four in the smaller wheels. 

The combined weight of 
the four propellers is only 
43 pounds. By means of 
the gearing, they are ca- 
pable of making over 600 


However, this very high 
rate of speed will be un- 
necessary. 

The propellers are alse 
placed in linear sections. 
So when in motion they 
will cut or pass over different air currents at the 
same time, thus affording the results of sevéral wheels 
combined in one. 

The aeroplane is so rigged that, like a sail, it may 
be partiy or entirely reefed, in case of very high wind, 
or for other reasons. It may serve the secondary pur- 
pose of a parachute in making descents, or in the 
event of an accident to the machinery while in flight. 

In setting sail, the neutralizing, lifting, and ad- 
vancing propellers, with the aeroplane tilted upward 
at a marked angle, enable the machine to glide, or 
sail through the air, since the latter contains more 
than one square foot for every pound of weight 
carried. 

In the Botts machine the boiler is placed in front 
of the operator's seat, affording a complete balancing 
of the entire machine. It would be almost impossible 
for it to capsize. . 

There are two engines each of 6-inch stroke and 3%- 
inch cylinder diameter. Total weight of the two en- 
gines is 33 pounds. The boiler has 60 feet of fire sur- 
face. Steam will be the motive power. The total 
weight of the machine, including the operator, is about 
214 pounds. 

The rudder is made of strong cloth—somewhat fin- 
shaped. It is so pivoted that by moving a lever- 
it can be thrown at any desired angle, vertically or 
horizontally. The neutralizing propellers avoid the 
use of a large rudder to prevent the machine from 
twisting in the air. Prof. Botts has entered for 
the prize at 
the World's 








inventor 
ultimately to 
the con- 


hopes 


use 
trivance as a 
gliding ma- 
chine 

In most 
aeroplanes, as 
our 
are doubtless 
aware, the 
problem of 
overcoming in- 
ertia is that 
which presents 
the greatest 
difficulty. More 
or less com- 
plicated 
launching de- 
vices have been 
invented 
which have 
not always 
b een 
ful. 
common 
method, 
haps, of start- 


readers 


success- 
The most 


per- 


ing an  aero- 
Plane is to 
drive it down 


an inclined track, allowing it to soar of its own voli- 
tion after the momentum acquired has overcome the 


inertia Lilienthal, it will be remembered, simply 
held his gliding device with his arms, ran down a 
hill at a considerable speed, then drew up his feet 
and soared for a hundred yards or more. Mr. Wins- 
low has adopted a novel method of attaining the 
same end. His bicycle is certainly as rational a 
soaring device as Maxim's track or Prof. Langley's 


“hi 





THE BOTTS FLYING MACHINE. 


lifters,” supplementing the seroplane in ascending or 
descending. 

The upper propeller is smaller—5 feet and 1 inch in 
diameter. The lower wheel is 6 feet and 2 inches in 
diameter. Fore and aft are placed a propeller (work- 
ing vertically at the end of a shaft)—each being 6 
feet and 2 inches in diameter. Like the other pro- 
pellers, they are neutralizing, moving in opposite di- 
rections—one pushing and the other pulling. These 


Fair, and ex- 
pects soon to 
start for. St. 
Louis with his 
invention. 
~——0oe-— 
The discov- 
ery of import- 
ant coal depos- 
its in» Buro- 
pean Russia 
and Siberia 
has made it 
possible to 
substitute eoal 
for wood on 
the locomo- 
tives of this 
Trans - Sibet- 
jan Railroad, 
Upon 2.000 
miles of track 
the locomo- 
tives are now 
using Siberian 


coal and in 
1903 as high 
as 500,000 tons 


of it were con- 
sumed. Th o 
coal comes fo: 
the most pcrt 
from Tscheremchow and Shudschenka, in the 
Tomsk region. In the Siberian mines the coal 
deposit lies at a great depth and generally has but 
little thickness. It is often penetrated by water. Those 
of the Tomsk region are nearer the surface and can 
be easier worked But the transportation of the coal 
to great distances ic ditucult to carry out. Accord- 
ingly it is propos» to supply a part of the road from 
the new mines which have becn opened at Kaltschagin. 


revolutions per minute, - 
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RECENTLY PATENTED INVENTIONS. 
Mardware, 
SCREW-DRIVER..-T. W. Fisuen, 
Mont. Frequent annoyance and joconveniens e} 
are experienced in the use of the 


Helena, 


screw driver | 

















operation of Insertion and withdrawal of screws 


may be effected with ease and facility and 
withowt ability to cutting or imjuring the 
hand. 





Mousrhold Utilities, 

BAFETY GAS-VALVE..I. L. SaLeut, New 
York, N. ¥. The invention is peculiarly ap- 
plicable for domestic use on ordinary gas 
jets where there is more or less lability of the 
gas jets being tampered with accidentally by 
unauthorized persons or children. The itm 
provement allows the jet to be opened at will, 


BCREEN FOR WINDOWS OR DOORS. B. P 
i Cudierex, Decatur, Ind. The inventor pref ir 
erably employs a suitable frame for supporting , 
the sereen before or within the frame of av 
ordinary window or door, said screen being 
of special construction and operating to pre 
vent the rays of the sun from entering a com 
partment in which it may be located. The}, 
sereen, hoWever, offers uno obstruction to the | , 
entrance of light and air therethrough nor to}, 
the viewing of outside objects or surroundings | , 
from within, ‘ 











matically stopping a machine, 


like at predetermined limiting points» 


object is the provision of a new and improved |? 
tension device for warp-beams arranged to give 





with any Similar mill known to the inventor 

COIN-CONTROLLED LIQUID DISPENSING 
APPARATUS...A. F. Brapsnaw, Cal. te 
The intention in view in this case ix the pro re 
vision of a simple mechanism wherein liquid! 
may be drawn from a suitable container on the 
deposit of a suitable coin or slug, the volume 
of escaping fluid being regulated automatically 
by the operation of a suitable knob and the 
colin being discharged automatically into a 
sultuble receptacte, wo that the coin will not} 
subeequentiy interfere with the proper service 
of che machine. 

NUT-TAPPING MACHINE...G. F. Zwit- 
Ling and ©. W. RiesAups, Cleveland, Oblo. In| ;, 
thin patent the invention has reference to a} ,., 
machine for automatically threading nuts; and 
the prime object of the inventors is the pro | , 
duction’ of a machine in which the 
operations «re practically continuous, and thus 
very greatly increasing the speed of the ma- 
ebine. 5 


tr 


Bieber, 





st 





COPY HOLDER...3. 1. Rivens, Seattle, | 
Wash. The design in thix case is to meet the | f 


which wili hold 4 copy #0 steadily tn place! 
that the jar or vibration of the machine witt| ®! 


or readjustment of the bolder when 
the writer with the ordinary cover 
they are provided or when open-' fe 





actuated bow- shaped jaw 
and locked in a retracted position and when 
tripped by 
body. 
tion of the locking and tripping device and its 
connection with the spring-jaws ; 


struction of the jaws and their attachment to) 


fixed portions of the stationary 
portions constitute their fulera 

for connecting 
each of the 


In this patent 


bolsters oF 


and at|to provide meanx for the 


whereby 


lating to 


machine of 


nature of an 
ewiteh 


switchman 


switch 


tapping | tight 


@emands of type-writer operators for a device | simeer’s 


FASTENING 
Watertown, Tenn. 


ing or closing a folding writer 
rolling top desk. 
CABING CLAMVING WRENCH, — 2 G. 


Valley, Va In 
Mr. Winger 


carrying 
has particu 


Grand 
Invention 


WiNoer, 


the present 


is adapted to be set 


the animal snaps down upon his 
It relates particularly to the construc- 


also to con 


which 
also the means 


frame, 


the forming 


jaws. 


ends of the wires 


PIANO BACK..-G. H. dons 


the object is to provide a back 


but not opened so readily as to become dan- which is simple in construction, comparatively 
gerous, In other words, the ioventor seeks to| "#ht, and arranged to obtain the greatest 
render it impossible for the jet to be opened strength at the point where the greatest strain 
except by a person who understands it and who| !* *xerted by the strings and the metal plate, 
desires to epen it to increase the volume of tone of the instru 

ment by the elimination of the heavy posts 


how in use in frames, and to maintain the 
netrument in proper tune fer a considerable 
ength of time, 

Pertaining to Vehicles. 
WHIFFLETREE COUPLING. G L. Mu 


en, Sociatville, Ohio In this lustance the in 
ention is especially useful in’ couplings for 
connecting the whithetre: doubletree, ol 
oupling-pole of a cartilage or wagen with the 
ross-bar. It can be applied to the center of 


nxles tu receive the coupling pin 


Machiues and Mechanical Devices. or king-belt or wherever the bore in a woo 
id BRAKE AND AUTOMATIC STOP DEVICE or soft structure requires protecting lining As 
int) Meee, Louteville, Ky. Im this patent)" “*M™mPINE device It may be wed to fasten 
the invention hase reference to a combined | P8™@te parts together and will constitute 

brake aud automatic stop, which is useful in| trong brace member fur the structure 

" many machines and especially in beisting me 

chines, particularly when applied to elevators Prime Movers and Their Accessories, 
3 The objects are to provide. means for auto PUMP CONTROLLING MEANS. W. Swann, 
. elevator, or the | Sourlake, ‘Texas Primarily the inventor seeks 





pury 


the same time provide means for stopping the | struction which will effectively operate as a 
sume at intermediate points as desired gevernor for a pump in sich manner that 
TENSION DEVICE FOR WARP-BEAMS when pumping off large quantitic usually 
KeLien, New York, N. Y In this fostance | Wasted when a break in the oil line eecurs b 
the tfivention relates to looms; and Mr. Keller's | "#900 of excessive pressure or when dhe sup 
ly to the suction becomes too low is saved, 


pumps equipped with his Improvement 


multiple 
which is to provide a 


that will be effective 


irbines, the object of 


this character 


» operation, simple and durable in construe 
on, easily reversed, and arranged tu utilize 
 anotive agent to the fullest extent. 


Ballways and Their Accessories. 
RATLROADSWITCH T. A Black 
Mr invention is in the 


RowEn 


one, Va Bowen's 


improved automatic railroad 


designed to be set in operation by the 


the 
when 


train or 
freight 
over the same It 
mprehends certain novel features in the 
mechanism and in the combination, 
the same, of a shifting lever with stand, 
, and locking devices 


some other person on 
the track, as 
operated 


iginerr or 
along 
being 


ains are 


STRAINER ATTACHMENT FOR ATTO 
MATIC AIR-BRAKES...8. J. Bausanes \ 
Hiicu, and G. Untuicn, Lincoln, Neb. The 


object of the Invention Is to provide a practical 
Of General tnterest, devica which may be 


readily connected with a 
ossover-pipe between the train-pipe and the! 
iple valve on cars and also between the en 

brake-valve and the train-pipe on 
igines, the train pipe. triple valve, and en 


ers brake-valve 





ne helng parts common to an 


“ effect it to the least possible extent (when fax | alr-pressure-brake system, and when su con 
temed to a solid desk will do away with all nected serve to arrest any kind of gritty or! 
Vibration) and which may be used in any| ther Impurity that enters the strainer de- 
pron wef of positions on a folding type-writer | Vlee- 

desk, or table’ In a way to avoid re COMBINED RAILWAY-TIN AND RAIL | 


DEVICR.- J. T. GRirrin, 
Mr. Griffin's Invention re- 
tS more particularly to metallic ties; and the 


out 


cabinet or | object of his improvement is the provision of 


| an improved tie of this character of strong and 
| simple construction and improved rail-fastening 
devices so formed and so arranged relatively 
to the tle as to effectively secure the rails and 
prevent them from spreading. 











due to accidental unseating of the end from | larly in view as an object the provision of a 
the groove in the screw head, and it often| Clamp which will securely engage with the Nore.opies of any of these patents will 
happens that from this cause the surface of | ¢Xtertor surface of the casing tube and may bee be furnished by Munn & Co. for ten cents each 
a structure or piece of work becomes marrets Used as a wrench to turn the same, the con-| Please state the name of the patentee, title of 
net infrequently necessitating a new dressing | *truction of the device being such that the| the invention, and date of this paper. 
or planing. The present invention has for its| tube will not be bent or crashed under the | aeeme 

. principal object to provide a screw-driver hay- | 'mfluence of pressure exerted thereon. Se i ete 

r ing means (“denominated by the inventor a ANIMAL-TRAP. Ga. J. Mrrcer, wana | Busit siness. and Personal Wants. 
holder or guide’) whereby the anvoyance may | Walla, Wash The invention is an improve- 
be readily overcome and also whereby the| ment in that class of traps in which a spring 

| READ THIS COLUMN CAREFULLY. You 


| will tind inquiries for certain ciasses of articles 
|numbered in consecutive order. If you manu- 
facture these goods write us at once and we wil! 
send you the name and address of the party desir- 
ing theinformation. Im every case it is neces- 
sary to give the number of the inquiry. 
| MUNN & CO, 





Marine Iron Works. Chicago. Catalogue free. 


Inquiry Ne. 5951.—VFor wax used in manufacture 
of shoe polish. 


AUTOS.—Duryea Power Co., Keading, Pa. 


Oregon, UL | 


Inquiry Ne. 5952. For manufacturers of pear 


and bone button-making machines, 


“U. 38." Metal Polish. Indianapolis. Samples free 


Inquiry No. 5953. 
Slut portraiting machines 


Metals, 


For manufacturers of coin 


Perforated Itarrington & King Perfurating 
Co., Chicago. 


Inquiry No. 5954. For manufacturers of lathes 
and machines for m <4 wenden botties, 





If it wapaper tube we can supply it, Textile Taube 
Company, Fall Kiver, Mass. 
ry Ne. 5955.—For manufacturers of pump 





'] 
indicators, 
Want to buy receptacles for toilet-room disinfectant. 


Disinfectant, 7 Broad Street, Newark, N. J. 


Inquiry Ne. 5956.--For address of umbrella 
baudie manufacturers. 
WANTED.— Addresses of importers and consumers of 


bambou. DD. FL Miteneil, Jacksonville, Fla. 


luquiry Ne, 5957.—For produce 


kuitied table padding. 


machinery to 


Sawmill machinery and outfits mauufactured by the 
iane Mfg. Co.. Box Li, Montpelier, Vt. 


Inquiry No. 595S.—For wakers of laundry ma- 
chinery. 

Anterican inventions negotiated in Kurope. Wenzel 
& Uamburger, Equitable Building, Beriin, Germany. 


mquiry Ne, 5959. -For address « 


! f drug company 
dealing im powdered eatract of guli weed 


The celebrated “* Hornsoy-Akroyd” Patent Safety Vil 
Sugine is built by the De La Vergne Machine Company 
Foot of Kast 138th Street, New York 








HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
bo attention will be paid thereto Chis is for 
our information and net for publication. 

References to former articles or answers should give 
date of paper and page or number of question, 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we eply to all either by 


or to 





letter or in this department, each must take 
his turn. 
Buyers wishing to purchase any article not adver- 


tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same 


Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each 

Books , feterred to promptly supplied on reecipt of 


pr 
Mine acy sent for examination should be distinctly 
marked labeled 
(9454) CC. W. W. asks: 1 Mow dens all 


artificial motion differ from the earth's mo- 


tion? A. There is no difference, so far as we 
know, between the earth’s motion and other 
motion, Motion is change of place. It may 
be that the question has some special sense 
which we do not detect. 2. Where, in travel- 
ing round the world, do you lose a day? A, 
If one crosses the 180th meridian going from 
east to west he will skip a day, that is if he 
crosses on Tuesday, he will immediately 


change bis reckoning to Wednesday, the hours 
remaining the sane (m the other hand, if 
he crosses going from west to east, he will 


set his reckoning back a day, that is, if he 
crosses on Tuesday he will immediately change 
his reckoning back to Monday. This is not 
because he loses a day or gains one Ile has 
the same duration as others. It is becatise 


on sailing from east to west the days are 


each more than hours 





twenty-four long, and in 


seing entirely around the world these min 


ites In excess of twenty-four hours amount as 


a total to another four hours or a day 


twenty 
sailing 
earlier by the 


Similarly in toward the east, one 


meets the sun change he has 


his longitude, 
that the 
long In 
deficiencies in the 


made in four minutes of time 


for each degree, so days are less than 


hours 
world 
amount to 


twenty-four going entirely 


around the these 


length of the day twenty-four hours 





Inquiry No. 5960.—For 


Martie machitery 


manufacturers of rope- 


In baying or selling patents money may be saved 
and time gamed by writing Chas. A. Seott, 719 Mutual 
Lite Building, Luflaio, New York. 

Inquiry Neo. 5961. For firms or parties using 
small bottles lor puting op samples of medicine ana | 


other articles, 











a uniform tension to the warp under varying | Tequire less attention, and the service of one We manufacture anything in metat. Patented arti- | 
weather conditions to insure the formation of | @f More station attendants dispensed with. cles, metal stamping, dies, screw mach. work, etc., | 
faultless weaves. ROLILER-FLUE CUTTER Ww FARSSLER, Metal Novelty Works, 43 Canal Street, Chicago. 
WOODWORKING-LATHE.—-J. M. Kusnien,| Moberly, Mo. That class of devices which are | Muaulry Ne, 5962.—For parties making tint glass 
Wausau, Wis, The critter is of the rotery type employed for cutting the flues or tubes of tubu Patented inventions of brass, bronze, composition or 
iu the present invention and is driven at a, !a@r bollers at a point within the fue sheet are ee nase ee eee Write to 
high speed. Both of the turrets are driven by | Improved by this invention, and particularly | Amerean Srase Poundry \o., sia a Sree | 
: certain peculiar mechanism which imparts to)!" that class of such cutters In which the oil aes = ago oe 
them a slow step-by-step movement, the ele | Sony of the tool ts provided with a cutter so | eiectrical supplies. : 
ments being so arranged that the turrets are attached that it wont be projected from or re Manufacturers of patent articles, dies, metal stamp- 
at, of practically at, rest during the time that | tracted within @ radial slot in the tool as re- | ing, screw machine work, hardware specialties, machin- 
the teol engages the work, the movement of | quired for work or when it is being inserted ery and tovis. Quadriga Manufacturing Company, bb 
the furrets being independent of the rota-| 0° Withdrawn from the tube South Canal Street, Chicago, 
WA tien of the work-holders or center-pins, which TURBINE.-T. EastMone and M. M Frenp, |, lwauiry No. 5964.—For manufacturers of salve, | 
latter rotation goes on continuously. Jacksonville, Fla. In this invention, which 
COFFEE OR SPICE MILL—J. W. Kinpy,| relates particularly to improvements in tur Pay ae ener y ne ay A ge ie ar 
Sutte, Mont In carrying out this improve-| ines, the object is to previde a reversible oo market. Joseph A. dane Rainer, Hall Ave. and 
ment the object ix to provide a mill which multiple compound expansion turbine that will x... scot: Ave. Bradford Park N.Y. C. | 
shall be adapted for grinding or pulverizing | be eMective in operation with an economical agiey Ne. 5963.—Kor makers of light-weight | 
7 coffee and apices, the same to be not only sim. | "e ef motive agent, simple and durable 10 | kerosene engives | 
ple im construction, bot adapted for more thor ] construc tion, and easily reversed Phe inven Two patents for sale. Supply tanks for water service, 
oughly grinding or pulverizing than is possible | bas have also made another liprovement re 162. Valve, a cut-off, for supply tanks, N 
compound expansion steam 41. Can furnish some vaives, cut-off, in working | 


J. Lotthauser, Texas. 
3966. 
amy. 


order. P. Clarendon, 





Inquiry No For manufacturers of the | 
* Calentador @ 

Would you be interested in doing successful business 
in Mexico? We will re- 
commend you a man well all business 
situations in that country. Guadala 
jara, Mexico. 

Inquiry Ne. 5967.- 
out of mussel shells 








Please write for particulars. 
known with 


Arturo Audres, 


For machinery to saw buttons 


Send for new and complete catalogue of Scientific 
and other Books for saie by Munn & Co., 441 Broadway 
New York. Free on appilication 

Inquiry No. 596S8.—PFor importers of tea and cof- 
fee. 


Inquiry Ne. 5969.—For manufacturers of stereo 
» se 


scopes. 


Inquiry 
fence. 





Ne. 5970.—For loom for weaving wire 


Inquiry Ne. 5971.—For parties making machines 
used by stamp cutters, etc. 


Inquiry No, 597°2,- For manufacturers 
sheet rubber, glass ware, brass goods and car 


airy Ne. 5973.—For parties manufacturing 
onl shines for makin, ewarettes, 


Toquiry Ne. 5974.—For manufacturers of sand 
blast machines. 


of hard 
Hy 


Inquiry No. 5975.—For parties putting up shingle 
mill to cut cypress shingles. 


Inquiry Ne. 5976.-—For manufacturers of carbo 
rundum., 


Inquiry No. 5977.—For manufacturers of barber 
com 


: Sugutey No. 5978.—For dealers in samples of rub- 
ver stamp 


Inauiry Neo. 5979.—For machinery for extracting 
and cleaning hy 63 bi: ing 


spantey No, 5980.—For manufacturers of peat 
and peat goods, 


olpacks Ne. 59S81.—For manufacturers of wali 
and packing paper. 





| they 


illustrated in 


| between 


and this the 
backward one 
meridian, In olden 
without 


or another day, voyager gets by 


day on cross 


date 
iseth 


shifting his 
times ships 

till 
lade 
will 
not 
hot 
keep water in. It is 


ing the 
their change 
hed completed the voyage 
port. 3. 
hold 
vessel 


carried reckoning 
then 
Why 


and 


and 
the change on arriving in 


a vessel made of cement water 
keep out? A. A 
keep will net 


inconceivable should do se. 


water which will 
out 
that it 


way le 


watet 

llowever, 
water will 
tunk of 


out of it 


“a vessel porous so that 


weak inte it, when it is set into a 


water, and yet not have water ren 


© as te wet the place where it stands when 





This is explained by the 


t contains water. 
fuct that the 


peres of the vessel is 


water which oozes through the 


evaporated as ftast as 


it appears on the outer surface and does not 


sufficient 
this 


accumulate in quantities to drop ofl 


Use is made of peculiarity of porous 


water in 
in a draft 


earthen ware vessels to secure cool 


the tropics, A porous vessel is hung 


of air in the shade and the evaporation of 
the water from the external surface cools the 
water remaining iu the vessel so as to be re 
freshing to drink The manufacture of ce 
ment blocks as voed in architectural work and 
machines for making them are described and 


AMEKICAN, No, %&, 
Nos. 118 G45, 
brick machinery 


SCIENTIFIC 
Vol and 


10 cents each, 


SO, also SUPPLEMENT, 


Any maker of 





can make the block molding machine. We 
refer you to the American Clay Working Ma 
chinery Company, tueyrus, Ohio; you will 
also tind another address in the copy of 


SCIENTIFIC AMERICAN mentioned above. 





(9455) D. L. P Are the 
velocities of light and attraction from the 
moon the same, and if net, why is it that the 
tides are drawn up when the moon is ap 
parently over them? What is the actual posi 
tion of the moon as regards the earth, when 
its observed position is at the zenith? A. The 
force of gravitation is held by scientists to act 
instantaneously through space. Light travels 
with a velocity of 186,300 miles per second in 
the spaces between the heavenly bodies. rhe 
tides produced by the moon are not directly 


the moon and the center of the earth, 


that is, directly under the moon. It requires 
time to overcome the inertia of the water 
and the crest of the tide wave is about one 
hour behind the moon in the open sea, while 
near the shore, in bays and rivers it may be 
much farther than this behind the moon, The 
position of the moon in the sky differs as seen 


place from its position as seen from 
You draw a dia 
your 
from 
earth 


from 
the center of 
gram for the 
the relative position as 
and from the center of the 

(9456) §S. F.C. asks: Will you kindly 
decide the following questions: A that 
it has never been sclentifically demonstrated 
that it is possible to throw a globular sphere 
or baseball and make it describe a curve on 
the same plane, i. e., what is commonly 


any 
the earth ean 
latitude of 


seen 


and see 
place 


place 
your 


claims 
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Publishing Company, 1904. 12mo.; eae . > awe ore Fe 768,086 | Electrodes of are lamps, manufacture of, M. eres hue ae wm ae i Pat 55% Fo 
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found than the Adirondacks, Theair 
is cool and bracing, the fishing fine, 
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Piug switch, J. I. Ayer.. 
Poke, avimal, A. Crosbie 
Polishing bag, J. lL. Guyon . one 
Polishing machine, W. 8. Hower. £ 
Polychioral and making same, 8. Gartner.,. 





Post driver, portable, G. H. Helser..... eos 
Pot or kettle supporting foot or rest, G. 
W. Norwood . ee o4cdeseces 
Potato digger, Mc Namire & Yecum ..... 
Potato sorter, O. P. Hallock...........++- 
Pouring and filtering apparatus, Keller & 
Power apparatus, F. Hamachek ........... 
Power set works, H. MeCleary. 
Power transmi device, P. N. Nelson. . 
Sageete, ete., machine 





Printing press delivery” “mec hanism, J. F 
Haan .......+. 
numbering “attachme: nt, J 


Protector driving machine, 'B. F. Mayo, 
768,811, 

Pulley, expansible, P. H. Shue oséaee 
Pulley, sash, W. MN. Packer... 
Pulley, split, & ©. Hitehcock 
Pulverizer, . M. Russell ...... 
Pump, souutsnee K. Schoene........ 
Pump diaphragm, EH. George, Jr.... 
Pump operating mechanism, ©. P. 
“amp rod attachment, F. G. Reeverts 

ing machine spacing table, 
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Radiator, steam, G. W. Johuson 

Rall joint, J. Campbell ... 

Rallway brake, electric, 1. L. Stamm 
Railway construction, dock, FE. W. Funk 
Railway cross tie, W. F. Ellis 














Ratiway rail, T. G. Aultman .........4+- 
Rallway signal, J. P. Coleman ........... 
Ratiway signaling apparatus, EB. C. Carter.. 
Rallway Sanetng qpetem, Watkins & 
Bethel .......+.+: OSes sesccocessedse 
Rallway spike "jock, b. C. Winters ....... 
Railway stub switeh, J. G. McKeown..... 
Rallway switch, W. 8. Weston é 
Hallway ewitch, M. Barnes ‘ 
Rallway ewitch lock, automatic, Ww. & 
Harris .. DAs AeSsbwenisr? cscocececs 
Rallway system, Voynow & Tay lor. botaveet 
tle, G. W. Gulledge ..... é 
Railway tie, Alfred & Chipman, reissue 
Rallway tie and rall fastening, combined, 
Been «Ge PEGRTUNOM cccccccccccccessocce 


Ratlway tle, metallic, H. W. 
Rallway tie, metallic, A. R 
Railway track supporting device 
ete., J. B. Strauss 
Razer frame, safety, A. W. Scheuber..... 
Reed for weaving, etc., compressed, G. E 
Hoyle . . siude 
Refrigerating apparatus, J. Patten .. 
Refrigerating apparatus for use in connec 
thon with fermenting operations, suto- 
matic, W. von Rougemont - 
Retapping or nut sizing machine, P 





Krepp 


Roasting furnace, O. Hofmann 
Rock drill, H. Deits .... dhbaabencoen 
Rotary engine, J. J. O'Brien ......-eeees 


Hendricks 


Rotary engine, © : 
fluid panne, 7 a 


Rotary enugine, elastic 
Torrens 

Rubber article having hecks or peayedtie ms, 
hollow, I. epler ... ‘ é 

Rubber bag body, I. F. Ke “pler 

Rubber bulb, ball, or analogous article, 
low, I. F. Kepler 

Iubber sheets or strips, machinery 
paring, KE Ackerman 

Rule, slide, F. J. Anderson 

Sand or dirt, apparatus for recove ring values 
from, ¢ G. Poppenberg ee 

Sash frame and sash, J. G. Roseboom 


hol- 


for pre 


Sash lift and fastener, combined, W N. 
Packer ...... . ° 

Sash lock, W. ¢ Brinkerhoff..... 

Sash lock, ventilating, W. N. Packer 

Saw mill tension mechaniam, band, KE. FE. 
Thomas : : es 

Saw protector, ripping, J A. Jackson... 

Saw tooth shaping machine, J. & D. D. Me- 
Master . ceoescceces 

Seraper, road, E. A Wright ecesevcescoeces 

Screen Bee Window screen. 

Sewer coupling, M. Dillenburg...... eeess 
Sewer pipe cleaning apparatus, W. H. 
Stewart . : eesecccecceucs 
Sewing machine cabinet, W. Person........ 
Sewing machine needle bar connection, C. 

. Abercrombie secs oe 
Sewing machine, overseam, ¢ Necker. 


Shade roller hanger and adjuster, C. L. San- 
ford .. ee ace ce 
Shade support, window, J. A. 
ED. pcodecncencecescessecaseocccoces 
Shaft coupling, 4G. R. Rich , 
Sharpening machine, razor, A. W. "Scheuber. 
Sheet delivery mechanism, H. A. W. Wood. 
Shingle sawing machine, L. Poston.... 
Shirt waist holder supporter, F. 
K. Ottenheimer . es ne 
Shoe polishing tmple ment, W. W. Worcester. 
Sign, illuminated, J Hotehner -.». 760,138, 
Signaling, submarine, J. B. Millet 
Sink strainer, H. G. Lawrence 
Skirt supporter, M. MePherson.. 
Smoke consuming furnace, J. A. 
Snap hook, G. H. Nearing 
Snap hook for jib stays, Wallace & 
Snow plow, A. Labelle . o 
Snow scraper, C. M. Hopper... 
Snow shovel and melter, J \ 
aheim . evies ° 
Beap sample mounting, R. Brown. 
Bound transmitters, hygienic appliance 
i Se -<dand Laaweesaces 
Spade and pickax, combined, Prangemeter 
Bpectacle case, H. ; Holibaugh. 
Speed mechanism, variable, Ww D. 
Spike extractor, E. Bebler 
Spindle, V. Belanger A 
Spinning apparatus, ring, G. O 
Spring cushion, BE. Denegre 
Square, bevel, leveling, _ 
strument, J. W. Fletche 
Stackers, grain saving device 
c. Thein .. 
Stairway, J. Kulhanek 
> mill, Cable ‘ 
Stand boller, 3 F. Knoderer. 
Starch, making soluble, J 
Steam tiap, P ‘raser 
Steel cutters, etc., apparatus or furnace 
hardening, 8. N ig @acccccese 
Stocking suspender, A. Breese............ 
Stone plates, slabs, or tilea, manufacturing 
imitation, L. Hatschek 
ee Ce Oh Ee ME accesceseescessceces 
Strength tecting apparatus, a Maitland.. 
Stump puller, D, J. MeMillan.........+..+- 
Suspenders, I. Wechsler........ 
Switch rod mechanism, H. G. 
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for, 
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ae poe umatic, 
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768,591, 
automatic, M. C 


Syne posates apparatus, 
nfleld 


Ta blet, w ate P. 
Telegraphy, . RE H.C 
Tele hone or like circuit 
BE. Hjorth .. SS sages 
Telephone substation outtit, “EB. E 
Telephone switchboard supervisory 
apparatus, J. L. MeQuarrie 
Thread brake, H. A ates 
Tiles, machine for mokling cement 
Baden & Gluss .. 
Tiling machine, J. T 
Tire, 0. L. Leac 
Tire, pneumatic, J 
— ‘ — J. H. W. FPitegerald........ 
Tooke tee port, two-wheel, A. i. Weaver. 


e as device for 


Snock...... 
econtact, Ww A. 
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machines, Le Biond & Groene.......... 
Toy piano, TL Ee" Gleiss ieengaetan ia 
Toy 8. Londe......... 
Transit ener ettachment, D. H, Blossom... 
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» L. FP. Forrest -- eee Se Cuaes 
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=| AFree Trial Bottle of 


Hyd rozone 


sent on age t of roc. to pay postage. 
Positively re fieves and cures Oak or 
Ivy Poisoning, Sunburn, Prickly Heat, 
Hives, 


and immediately takes the 

sting out of Mosquito Bites. A mar- 
velous remedy for burns, and will 
ysitively prevent blood poisoning 
rom cuts or abrasions. 


Sold by leading druggists. 


None Or af without my signe ture, 


“hf Cette 


Dept. U, 63 Prince St., N. 
Send for free Booklet on ay to oy 
Gisenses,” containing hundreds of testi- 
monials of wonderful cures. 
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For Tender, Aching Feet 


Relieves pain ; reduces swelling ; destroys odors; cures offensive per 
ee m. At all dealers. Look for Trade Mark. 0c. and 2c. pack- 
ages by mail of 





Sulpho-Napthel Co., 15 Haymarket Sq.. Boston, Mass, 
Acker Merratl's; Macy's; Siegel-Cooper, New York City. 





SE NSITIV E LAK IRATORY BALANC E. 
By N. Monroe Hopkin’ This “built-up” laboratory 
balanc ce will weigh up to one pound and will turn with a 

quarter of a postage stamp. The ce can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $1 nee. The article is accom- 
panied by detailed working drawings aol 


various 
of the work. This article is contained in Sc1lEN- 

TIFIC AMERICAN SUPPLEMENT, No. 1184, ce 
cents For sale by MUNN Co., %1 Broadway, New 


York Gee. or any bookseller or newsdealer. 


MARINE ENGINES 


1% te 40 H. P. 


1, 2, Sand 
Cylinder 
Launches 
17 to BD feet 
Send for 
new catalog 


GRAND RAPIDS GAS ENGINE & YACHT CO, 
Grand Rapids, Mich. 


Kerosene Oil Engine 


Nothing but Kerosene Oi! to run it 


Simple, Sate and Efficient. Needs little 
attention, » less likely to get out of 
order, and is eheaper to run than any 
otber engine manufactured. Econemi- 
cal and Easily Operated. 


International Power Vehicie Co. 
Stamford, Conn. 
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of Wood and Metal Workers, with- 
out steam power, equipped with 


BARNES’ FOOT POWER 
MACHINERY ———-—. 
allow lower bids on jobs, and give 
ter profit on the work. Machines 
sent on trial if desired. Catalog Free. 
W. F & JOHN BARNES CO. 
Established 1872. 


1999 Rusy St., Rocnrono, li. 


P8u USE GRINDSTONES ? 


if so we can supp:y you. Ali sizes 
mounted and unmounted. alwayt 
kept tn stock, ememoer, we make 8 
jaltyof selecting stones for all spe 

jal purposes. £8 Ask for catalogue 


The CLEVELAND STONE CO. 
2d Floor, Wilshire. Cleveland, 0. 


BABBITT METALS.—SIX IMPORTANT 
formulas, SCLENTIFIC AMERICAN SUPPLEMENT 1123. 
Price 1 cents. For sale by ee & Co, and all news. 
dealers, Send for catalogue. 
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4 iE.xou.sn un, 07 Asin "s 


e gen ing three 2c. stamps _ 
the Ideal Hand-book “A,” 2b 
FREE, ae latest Encyclopedia of 
Ar Shot and Bullets, Men- 


tion TENTIFIC AMERICAN. ‘Agarene 


IDEAL MFG. ©O., %U St.. New HAVEN, Conn., U.S.A. 





Volt Ammeters 


Pocket size, but large enough fur accuracy 


ing bitter 


and practical use Various ranges for test- 
es electric i Veneee and 
Alv« eters and 


otber circuits, ete 
Ammeters for ceneral measurements. 


&# Send | 


I 
S80 Cortlandt St., New York, N.Y. 


for ger 
M. PIGNOLET, 











SOMETHING NEW! 


Our Hand IGNITER needs no 
batteries to t r gasoline 
engine. A few turns of the bandie 
produces a large spark. 
one of these igniters and save trou- 
ble and expense with batteries. 
e carry a full line of Magnetos, 
Dynamos, etc. Write for catalog. 


THE CARLISLE & FINCH CO. 
233 E. Clifton Ave., Cincinnati, 0. 


IF YOU NEED A GOOD OILSTONE 





Tryan INDIA. Guaranteed to give satis- 


faction or money returned 


Size. By Mail. | Size. By Mail. 
&x2x1 $1.10 6x1 bs] 
Tx2xl 85 + il bw 
Send for Price List 
THE PIKE MFG. CO. - Pie, N. H. 


New York Store, 151 Chambers Street 








ARTESIAN 


Wells, Oi] and Gas Weils drilled 
tract to d fro 
feet. 

suapaee every i 
ail comp ete 
able y Powe: 
Mounted Steam _Drillin 
— a WO to wot 
rite Sone eunelly w 

is required « and eer for Titus 

ress 


trated catalogue. 
GINEERING AND aperiy a 





136 LIBERTY STREET. New You, U. 8. 
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AMERICAN | SUPPLEMENTS ee and 


Rew York 


INTERNAL 


WORK OF THE 
LANGLEY. A painstaking discussion 
wy = ggg of a subject 
hb 84g. Pa IENTIFIC 

by mail. Munn C UENpaRY, igs Broadway, 
t Ty, and all newsdealers. 


all interested in 





MAXIMUM POWER- eaipernauas cost 






mp for 

weet lard. aci starch, 

petrelsen. wer’s 

ash, rs liquor, 
xttonseed oi) or flu 


got or cold, thick o oe thin 
rABER ROTARY PUMP 


which does the most work at 

least expense. Simply 

constructed. C. run at 

any desired speed. erfect- 

t ee Se All paste, wee b! —, no 
a. Sree. 





TABER PUMP CO. 3 32 We Wells St.. Buffalo, N. ¥., USA. 








A PERPETUAL SUPPLY 
ally | speene perpetual ex- 
Ni engine 





WATER 











1 k 
tinuously wherever there is a running 
Stream. Nothing to blow down, blow 
up, or require attention. Requires 
less head of water to operate than 
any other ram. —" needs re- 
pairs. Catalogue free. 

Niagara Hydraulic Engine Co., 
CHESTER, PA. 









THE 


The most nsefu! article ever invented 
for the purpese. Indispensable to Law- & 
yers, Ke itors, Students. 


ance 


EUREKA CLIP 


| ay Insur- 


en- 





erally 
Deep not 


sed repeatedly 
To be bad of all bouk«ellers, stationers 
and no.ton dealers, or by a on ressiet 


oc cores, Same eS b _— a. Sree. a 
ufactu box .. ate ety 
Pin Ce., Box 121, "Mocmfcld. x. - 


en g 
Book marker and paper clip. § 
Can_be 


mutilate the pa 
In boxes of 100 for Be. 


TON Ong 








THE OBER LATHES 


For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
File, Knife and Chisel Handles, 
Whitletrees, Yokes, Spokes, Porch 
Spindies, Stair Balusters Table 
and Chair Legs and other irregular 
work. 

&”™ Send for Circular A. 





The Ober Mfg. Co., 10 Bell St.. Chagrin Falis, 0., U.S.A. 





NOISELESS 


Bevel Pinions 


We can furnish our New Process 
Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any requi horse 
power, Write for 


THE NEW PROCESS RAWHIDE Co. 
Syracuse, N.Y. 






































Write for a 
nothing. 
Act on this suggestion ! 





Do You Want Good Infomation Gea ? 


Write to us and we will refer you to a SCIENTIFIC AMERI- 
CAN SUPPLEMENT that will give you the very data you need. 

SCIENTIFIC AMERICAN SUPPLEMENT 
men who stand foremost in modern science and industry. 

Each SCIENTIFIC AMERICAN SUPPLEMENT costs only 10 cts. 
But the information it contains may save you hundreds of dollars. 
catalogue of SUPPLEMENT articles. 


MUNN & COMPANY 
361 Broadway, New York 
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0 y Math Carey, 17%. 

Prema IE 4 Hous , use Yn Ss with Three Centurtes, 
HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBL ISH ERS, BOOKS .EKS & IMPORTERS, | 77 
810 Walnut St., Philadelphia, Pa., U.S.A. 
tar Our New and Revised Catalogue of Practical and 
Scientific Books, M4 pages, 8vo; a Catalogue of Book: on 
Metallurgy, Mining, Prospecting, Mineralogy, Geology, 
Assaying, Analysis, ec. 





d the Steam Engine, Machiner a Catalogue of 
‘Books on Sanitary Science, Gas Petia: Fruenine. ete., 
and our other Catalogues and Circulars, he whole covering 


every branch of Science applied to the Arts, sent Sree and 
Sree of postage to anyone in any part of the world who 
will furnish his addr ress. 
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} Our Weekly } 
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$; Market Letter { 

§ 

written with conciseness and author- ‘ 

ity, deals with the matters of the § 

hour, pertaining to Stock and Bond ‘ 

Investments. Upon request, your § 


name goes on our mailing list. 
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2 Corey, Milliken & Co. 

’ BANKERS AND BROKERS 

} 15 State Street, Boston, Mass. 
ELECTRIC $8 SEWING MACHINE MO 
tor. ~The ins’ tructi: ns and numerous flustrations of de- 


tails contained in this article will enable any mechanic 
of average ability to build an efficient motor that will 

operate a sewing machine. The cost of soqporigte hn 

this machine should not exceed five Soler See Sc 

rivic AMERICAN SUPPLEMENT, No. 10. Price % 

cents by wall, ‘from this office and from all ‘eemadaeke rs 


World’s Fair 
St. Louis 


The very best facilities for comfortable, 
asant and prompt journeys between the 
ast and St. Louis are provided by the Lake 
Shore's train service, the mosi extensive and 
complete of any line. 

Fast through trains from New York, Bos- 
ton, Buffalo, etc.,in connection with the New 
York Central and Boston & Albany roads 
and the Big Four Route. 

Choice of routes via Cleveland, 
Chicago. Tickets reading over 


The Lake Shore 
& Michigan Southern Railway 
afford stop-overs at Niagara Falls, Lake Chau- 
tauqua, Put-in-Bay and Chicago (not to exceed 
80 days in cither direction at latter place). 

Tickets soid at points cast of Buffalo give 
option cf going by rail or steamer cither way 
between Buffalo and Cleveland with extra 
charge. 

For your trip. To assist in arranging 
your trip get a copy of our book about the 
World's Fair, containing a complete colored 
map of grounds and other useful matter; also 
book entitled “List of Hotels, Boarding and 
Rooming Houses in St. Louis,"’with tates, etc., 
and “Book of Trains." Above sent to any 
address for four cents poaege to cover mailing 


cost. A. J. SMITH, G. P. & T.A. 
‘Cleveland, ©. 


Toledo or 








THE FRANKLIN MODEL SHOP 


schools and colleges age with am: 
single piece to a te worl 
Drawings jesigns worked pay from tnventors’ ideas. tdean Gere fe for 
estimates. Send for booklet No, 9, free 
PARSELL & WEED, 129.181 W. Sist St., New York 


50 Years’ 
Experience 









a Catalogue of Books on Steam | 








Copyrights, Etc. 
Anyone nendinir a sketch and description may 
opinion whether an 





invention is probably. matentable. Communica- 
tions A fid thal. Handb on Patents ee 
sent Ide. for securing patents. | 


t agenc 
Pat taken throug 
Special » without charge, in th 


y illustrated weekly. Largest cir- 
culation oy setontific journal, ‘Term-, $3 0 
year; four months, #) , Sold by all newsdealers. 


MUNN & C036" erosomas, NewYori 


Branch Ofice Gi ¥ St. Washington, D. ©. 


MUNN # an receive 


“Poppy Brand,” for deciduous fruits, Carty, 
Mathena @ C0. 6. csc cccccceccereuesess 11,346 
“Splronzyme or Panny Caseose,"’ for milk 
food, P. D, Spiron .....-- eee eeceense 11,352 
“‘Wedderburr iatra wala Champagne,"’ for 
champagne, jerburn WCemapany .« 11,350 
“worth Skirt tye Supreme,"’ for skirts, A 
Black Cloak C0. ..-.cceeeceneccrercece 11,341 
PRINTS. 
“Chink Back Congress Playing Cards," for 
playing cards, United States Playing 
Card Oe vicccccacdsdececcsewesesenean " 1,072 
“Fall and Winter 1904-06 Men's ga 
for clothing, B. Kuppenheimer 1,075 
“Hamburger Bros. & Co.'s Clothing Produe- 
tions for 1904-05," for clothing, Ham- 
burger i OO os o's coer et eset nc seen 1,074 
“Warner's Rust Proof Corsets,’ for corsets, 
Warner Brothers Company ........-«++- 10738 
“Who? Who? or Political. ix Up,” for 
games, C, Dufour .....-+---+cseeeeeenee 1,071 
| A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be ae ished from 
thie office for 10 cents, provided name and 
number of the patent = iy "i date be 
eres. Address Munn & Co., 361 Broadway, New 
ork 
Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
gotng ‘For terms and further 
address Munn & Co., 361 Broadway, New York. 


Trolley, electric car, L. M. MeBride...... 
Trolley barp, W. W. Hoffman ... Fy 











Trolley pole controller, M. 0. Dolson...... 

Trolley retriever, Hoffman & ase 

Trolley wheel, F. Strail ....... 

Trolley wire hanger, A. Neubert — ‘ 

Trolley wire suspension Kubierschky 
BECCHMOT 6s cc cds cccadsbedhbnrass¢btene 

bees =” wires, crosstown arch for intersect- 








A: Neabatt 0.05 pc cccccraccceguas 
T Oe, Ssigier. car, 7. M. Hopkinag .......... 
‘Trunk, wardrobe, F. H. Parkhorst ....... . 
Tube expander, Greatorex & Hoh....... one 
Tareins, Be Fs BRED nie de acs ttaccsnse 
Turbine bucket, H. Geisenhoner..........- 
Turbine, elastic flaid, O. Junggren....... 
Turbine generator, Emmet & Junggren.... 
Type carrier, cylinder press, C. 8S. Roain.. 
Type, rubber, J. 8. Dunmean .......6+-05 
Usaheotis notch, T. R. ares, eR et 
Valy F. Sticker ........ ces 
Talve. brake or other, M. W. “Hall 
Valve mechanism, H. Walther........ 
Valve, triple, N. A. Christensen. . 
Vehicle brake, W. Swisher ...........++-06 
Vehicle brake, Baumberger & Distethorat.. 
Vehicle brake mechanism, H. Dixon...... 
Vehicle, motor, R. L. Morgan........... 
Vehicles, driving recat for self- “pro- 

pelled, Thomsen & Lem 68,636 


Vending machine, ntbeasatic, Dougherty & 
| Dawson . éi-cee'e ca 
Veneer cutting machine, Cc. B Allen 
Vessels to moorings, means for securing, A. 
J. Maclean + 
Vestibule diaphragms, 
li. H. Sehroyer .... 
Vise, bench, M. G. Lewis ..... 
Wagon, lamber, D. W. Strickland. 
Water closet, F. C. Zacharie ............0+ 
Water closet flushing tank, C. H. 
| Watering device, stock, F. C. 





means for. attaching, 
Re 7 















| Wave power apparatus, J. H. 
| Welding machine, G. B. Walker 121 
Wells, tool for making deep, C. M. 080 
Wheel, J H WORE ocd ccacicoodecepiun : 768,889 
Whilfletree hook, A. E. Suttom...........4+5 768,625 
Wind instrument mouthpiece, T. Hennessey. 768,608 
Wind wheel regulator, F. T. Jacobs........ 769,088 
Window, 0. M. Edwards .........-..+-se08 935 
Window controller and lock, G “MeDowell. . 760,007 
Window sereen, 8. D. T. Manning.......... 789,006 
Wire drawing appliance, D. Henderson.... 768,602 
Wire stretcher, A. A. Smith ‘60,027 
Wire working tool, J. Rossi .. 760,023 
Wires in sleeves, tool for inserting, H. 
IS ack nbs co cb Re ach teed bndess sank 768,974 
Wires, waterproof entrance 


onening for, W 
B. Hopkins .. . 
Wool forking, elevating, and ce 
chine, J. H. Tillinghast 
Wrench, I. E. Stump 

















Wrench, P. S. Larson ....... 
Zine, cleaning sheet, J. Nelson ............ 
DESIGNS. 
Asparagus holder, A. Hepner ... 37,112 
Carpet, H. H. Hunt .. Me cbeittss cits 37,106 
Carpet, C. F. Romieu 37,107 
Carpet, W. E. Sayers 37,100 
Glass, sheet, R. A. B 87,111 
Hip strap drop, J. A 87,110 
Stove cover, heating, E. 37,115 
Stove, gas, W. M. Crane $7,114 
Stove top, heating, E. B ATTN 
Water heater, H. J. 37,113 
TRADE MARKS. 

Alimentary products, certain named, Erste 

Wiener Sagent- ae Hauser & 

Sobotka 0 Mbp 8460544 cha redness 43,250 
Canned fruits” and— vege “tables, West «foant ' 

Grocery Company .........- 246, 43,247 
Catamenial sacks, Chicago — < laity” % ‘om 

NE ois Fa dd OER GAYS > Ca bRly oP Rakes bBOn 43,254 | 
Cloth, Griffon Company ikewe heated 43,244 | 
Confectionery, Shotwell Mfg. Co.... 43,248 | 
Fish and animal traps, H. Marty...... 43,261 
Gum, che rioanhe Case Manufacturing 

DART” co icvswksr 6incntsoeesteongreneaesse 43,249 


‘North Bros. Mfg. Co., 
43, 2066 to 43,270 


Ice cream freeze rs, 





Insulators, electrical, American Mica Co... 43,265 
Knit goods, certain named, Mann & Wald- 

OE. ckivc iebavecesetiidecetes<ttaene 43,245 
Milk, condensed, Sanitas Condensed Milk 

C cowie atsukaass <> ikea jesanedda 43,263 
Musical instrument, J S oy ape 43,264 
Paint and varnish, Lowe Brothers Company 43,255 
Pills, fever, Jimenez & Escobar............ 43,253 
Razors and razor blades, Kampfe Bros., 

43,257, 43,258 
Remedy for certain named diseases, E. 

COMMOMD 66 ccccccncvssnesectencecs -..- 48,252 
Sewing machines ana attachments, F. P. 

GHBON onc kvnwricccdvepsoseseccccesoncacs 43,260 
Shaving devices, safety, Kampfe Bros...... 43,256 
Talking machines, parts, and records, Victor 

Talking Machine Co. ..........++6s+0+5 48,259 
Teeth, porcelain, Standard Dental Mfg. Co. 43,242 

LABELS 
‘“‘Autocrat Linen,”’ for stationery, White & 

Wyckoff Mfg. Co. ...... -. 11,340 
*‘Bestuvall Ginger Ale," for ginger ale, 's 

A. Ludin & Co. . 11,847 

‘“Bestuvall Lemon Soda,"’ for ‘Jemon soda, 8. 

A. Ladin & Co. 3 akeoubeessaeie? See 
**Bestuvall Sarsaparilia,’ for sarsaparilia, 

8. A. Ludin & Co. th pine dow 9 tabs 1,348 
“Car-Wi-Co. Georgia sy rup,”” for syrup, 

Cargill-Wight Co 11,343 


Buttonhole “Twist,” tor button- 
Nonotuck Silk Company... 11,342 


“Corticelli 
hole twist, 


RRING 


TON 
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see ee et 














Elks’ National Home,’’ for cigars, E. ¢ 
De Putron A Petes netet< shapes 11,357 
“Irwin Brand Peac bh Preserves,"’ for peac oh 
preserves, United States Printing Co... 11,344 
“It Re aches the Right Spot,’’ for medicine, | 
Crichton - 11,355] 
“Jamison Brand Raspberry Jan for ras} 
wer ! United St « ! ting 
“K } for ‘ Li 
“Moceasin Club whisk K. HB. ¢ 11 
“Oil of Radium,"’ for medicine, BE. 1 ) 1 





Lobes ‘ i ; 
*“Plurozon Mild," for medicine, N. Khasan 11,454 
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Chicago, 


“ Opportunityville” 
That is the descriptive name given to South 
Dakota by Collier’s Weekly, and it is a tyne one. 
Here is something else\it says: 
South Dakota is the ‘ go-ahead’ spirit. It is the 
State of fair play. 


good homes, good schools and good roads,” 
Low rates to Opportunityville via the 


“The spirit of 
It is a State of good farms, 


Milwaukee & St. Paul 


Railway 


One fare plus $2 for the round trip from Chi- 
cago to all points in North Dakota and South 
Dakota on the Chicago, Milwaukee & St. Paul 
Railway, September 6 and 20, October 4 and 18, 
November 1 and 15, 
Better make a note of these low-rate excursions 
and arrange to secure a homestead early. 

A book on South Dakota for two cents postage. 


December 6 and 20, 








' Van 


Probable Destination 


Selentific American, 176. 





For Free Books and Folders kindly Fill Out This Coupon and mail to-day to 
F. A. MILLER, 6. P. A., The Railway Exchange Chicavo 


State........ 




















sTRONG. 
SPECTACLES ARE A 
ISA 


NECESSITY 
ONLY MAKES 
OnE WEAR THEM. 

















ULUSTRATED 
TREATISE ON THE 
EYE, Mailed Free. 





THE IDEAL L COMPANY, 
239 sroaoway, 
ovomn. 











_ Scientific As American 


SEPTEMBER fo, 








WINTON 
























If you do not investigate the WINTON before you 
ouy ae —— ear she. will not get ites equal. Completely 
to bB& Cleveland; without top, 

Sh. bee. “Pr ns deliveries. 


THE WINTON MOTOR CARRIAGE CO., Cleveland, 0., U.S.A. 


Orient Tonneau Car 
S525 





P 





wratica "Pie veo oat for For the'pten i fab A ordinary 


WALTHAM ‘MANUFACTURING co. 
Waelthe 


=m. ass. 








ips ABO 


Fer Au W 


pyre Portables, 1 Howers, Pump- 
Boat ¢ 
Send for Catalogue and Testimonials 
State Your Pewer Needs. 








WONDER of the AGE 


Seta aaigt neat 


ayn to raise water 
Deaintnn world fe By. 


-. the 
Catulogue N 
+ SAN FRANCISCO, CAL. 





OUR NEW 
SKELETON 
WATCH 















AS ENGINE CO.. Box 148, STERLING, ILL. | 46 


WATCHES 
Our New pnp y Doty, BS FH eae FB ime, but 


7 Snew Hill. Lendon, England 


time, i meade. . Accurate 
For waly’ by all Ry ewelers. 
THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, New York 


READY FOR 
DELIVERY 
OCTOBER ist 





_ WASHBURNE'S 
wert FASTENERS 


The Fastener with e BULL-DOG GRIP 









are the standard 
for Accuracy, 
Design, Workmanship and Finish. 
Send for Free Catalogue No, 17H, of up-to-date tools 
for mechanics. 


The L. S. Starrett Co., Athol, Mass.. U. $. A. 


the Best Way. 





The Smith Premier 





(Trade Mark) 







The Quickest Way is 


No need to touch two keys to make a 
single imprint with the Smith Premier. 


Home Office and Factory, Syracuse, N. Y. 
Branches in all large cities. 







Typewriter Co., 










Model B, 1904, 
Com plete, $900. 
Without Tonneau, 


A man drove a Cadi"lac 
idol af Washington. He 
paid for Mie fon lx his > Lust it 

now o 
the Cadillac. wea 


Write for ili booklet xy b mae wile 
about the Cadillac and gives add 
agency where itmay omnanional 
Cadillac Autemobile Ce., Detroit, Mich. 
Member Association of Licensed Automobile Manufrs. 








Large Contracts 


Solicited 


Our factories are so numerous and 
so completely equipped that we can 
compete su on large con- 
peg at as sheet oo ae. 
ngs, manufactu an 
machine shop work. . 


Pope Manufacturing Co. 
iL= Park Row, New York ad 




















We mons onsen and water- 
bugs. is easy, if you use 

ian um Hoact Trap.” 
feng for descriptive circuiar, 
or, beteer still, % cents for 
sample trap, Ya Lib- 
eral terms to 


BENNETT PAPER BOX COMPANY 
Harrison Avenue, Springfield, Mass. 



































Gh Does Doplstr Co, Dax Big 111 Joba 8, New Tork 


Sells a 





sowent prices, Best Maiiroad 
= es Sagiee made. 


Sates. 
———N : vu 


ALS Cova gle, Sars ihe 


CRUDE ASBESTOS 


AeeEAnED R. H. MARTIN, 


FIBRE | of rice, st.PauL BUILDING 
tor asbestos’ use) 220 B’way, New York. 























WARREN'S 
Nawtaral Saad Surfacea 
ROOFING 25.7 


ished grave! 
b= = to lay - “tite 2 7) 
rite for sam- 


juare 
= ctroular and prices, 


Warren Chemical and Mig. Co. 18 Battery Pi., New York 





MAGIC LANTERNS 


“BEST” LIGHT 


£2 portablo 300 contie wer 


saitiioce tn dak 
than electricity 


THE 











Send for FREE 
Dlustrated C. “ATALOGUE 
E. B. MOORE & CO. 
76 Wabash Ave., Chicago 


A.W. FABER 


Manufactory Established 1761. 





Moore’s Patent Rests — 









LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS’ COLORS. 
78 Reade Street, New York, N. Y. 
GRAND PRIZE, Highest Award. PARIS, 1900, 








Olas Competitive tests bave es 
tablished the superiority of 
i. the Olds in point of economy 

. over any other engine. 

2 00 
Potable knateess Sto tsb: 5: 
Our now entaleg shovld be io im the hands of every power user, 
to-day for a copy. 

ae Prtetnon ENGINE WORKS 

W16 River Street Lanainp, Mice, 
























}_. Irving Building 





EASTERN GRANITE 8B 











may be 


coat, by using Patton's 


Works by oe air, It ia siraple, 
durabie. to use 


PATTON 














surface that nceds whitewash or shingle stain, 
_ covered with a smooth, even 


Aereo-Painter. 


A useful invention that economizcs time and saves labor, 


rtable and 


PITTSBURGH PLATE GLASS CO. 
Distributers 


General 
PAINT COMPANY 
227 LAKE ST., MILWAUKEE, WISCONSIN 











Not in the Front Rank. I itis the Leader 






2% H. P. Single Cy Moter Cycle 
For 
Pleasure 
Long Life Business 
e Keonomy 
Sty’ 


G. H. CURTISS MFG. CO. 


GAS ENGINE DETAILS, —A VALUA- 
bie and fully il} article on i ua subject is cor 


y illustrated 
tained in SUPPLEMENT No. f cents. For 
sale by Munn & Co. and al pl 2g 


ORDS WEATHER STRIP 


YOU SEE 
AT AGLANCE 


that Ford’s Weather Strip is different 
from all others, Its peculiar construction 
renders it absolutely air-tight. It is made 
entirely of Southern pine, treated with oil, 
and will neither wear out nor rust out. It is 
inexpensive and easily applied to all doors 
and windows. Will not warp, shrink or bind. 
Send for FREE sample and prices, 
Agents Wanted Everywhere 
CHARLES J.. FORD 
Neo. 325 Senior Building, Holyoke, Mass, 


HOROLOGICAL DEPARTMENT 
BRADLEY POLYTECHNIC INSTITUTE 
= ) Formerly Parsogs Horological Institute 
a ie 3 2 4 PEORIA, ILLINOIS 
A 4 LARGEST and BEST 

-> WATCH SCHOOL in AMERICA 
|) We teach Watch Work, Jewelry, En- 
¥ graving, Liat Som, Optics, Tuition 


and rootum near 
cheek 2 at moderate rates. 
Send for Catalog of Information. 













































, & Burst ro Att Wao Mus? Stanp On 
Tosin Feer 


MILLE E's 


Famous Arch Supporters 


ean be worn in the shoe you haveon, Li 
weight, does not hurt, ventilated and di 
ke by hand with alnminutn. 4 arch in 


on, prevents fiat re off ball 
and heel and gives Imonediate poltet. She teene 
aching feet. $5.50, 
Edmund W. Miller, 1A Somerset Street, Boston, Wan«. 


Manufacturer of Miller's “ Reform” con and Shoes 


Racine Brass & Iron Co. 


RACINE, WIS. 
3 =a 


Iron, Bronze & Aluminum 
Castings for Automobiles 
Water Jacket Cylinders 
oF y 


—— 








15 te 21 Clinton Street. 





SIDENT 








mean freedom in breathing. Weigh 2 oz. 


Any store 50c 


ae $1.00 postpaid for choicest patterns. 
THE ©. A. EDGARTON MFG. 00., Box 810, Shirley, Mase. 


Hammondsport, N. Y. 





; 








